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I FOREWORD 


The National Program for Solar Heating and Cooling Is being conducted by the 
Department of Energy as mandated by the Solar Heating and Cooling Demonstra- 
tion Act of 1974. The overall goal of the Federal Demonstration Program Is 
to assist In the establishment of a viable solar Industry and to stimulate 
Its growth so as to achieve a substantial reduction In fossil fuel use 
through widespread use of solar heating and cooling applications. An analysis 
and synthesis of the information gathered through this program will be dis- 
seminated In site-specific reports and summary documents. They Include: 

• Solar Project Description 

f Design/Construction Contractor Final Report 
f Project Costs 

f Maintenance and Reliability 

• Operational Experience 

• System Performance Evaluation 

t Monthly Progress Reports 

The Solar Project Description Is prepared for the purpose of documenting the 
project description in the "as-built" state. Information contained herein has 
been extracted from data collected during site visits and from reference docu- 
ments such as the project proposal, designers' specifications, contractors' 
submittals, manufacturers' literature, photographs, "as-built" drawings, and 
other project documentation as available. The remaining reports in this 
series will rely on the Solar Project Description for specific site details. 
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II EXECUTIVE SUMMARY 


The following is a brief summary of the solar energy system at the Ducat In- 
vestments, Inc. warehouse in Kansas City. Kansas. Major Features of this 
system includes: 

• Collector - Air, double glaze, flat plate 

• Freeze protection • None required 

• Application - Heating 

• Storage - None 

• New/Retrofit - New 

f Performance Evaluation Instrumentation - Yes 

e Site-Specific Features - No storage 

The solar energy system was constructed with the new 48,800 square feet ware- 
house to heat the warehouse area of about 39.000 square feet while the auxil- 
iary energy system heats the office area of about 9,800 square feet. 

The building has 20 bays, and each bay has its own solar systan. The 20 
collectors for each bay are mounted in a single row. These collectors are 
double glazed, flat plate collectors and are mounted at to tne horizontal. 

Air is heated either through the collectors or by the electric resis- 
tance duct coils. Return air is drawn through the collectors and circulated 
back into the warehouse space. There is no storage for this systen*. 

The solar energy system has been operational since April 1979. It has been 
fully instrumented for performance evaluation and integrated into the 
National Solar Data Network. 
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III KEY WORD ABSTRACT 

Application— Space heating air system. 

Collector Type--Flat plate air. 

Collector Manufacturer— Solaron Corporation. 

Collector Area>-7,800 square feet. 

Storage--Warehoused material and building shell mass. 

Building Load-888.12 (Mill BTU}. 

BTU's Produced— (Estimated) 499.12 (Mill BTU). 

Architect/ General Contractor— Mldg ley, Shaughnessy, Fickel and Scott/ 

A. L. Huber & Sons Construction. 

Solar System Contractor— City Wide Heating & Cooling Company, Inc. 

IV INTRODUCTION 

From the outset the Ou-Cat Office and Warehouse had been planned to have 
the flexibility to accommodate the space needs of future tenants and to 
offer a real savings In heating and cooling operational costs. The building 
is 100 feet deep and 488 feet long with a floor to steel joist height of 22 
feet. The long axis of the building is frwn north to south. The collecto»: 
are arrayed on the roof of the building In 20 rows with 20 collectors per 
row. The original solar system was designed to meet a percentage of the 
heating requirements for the warehouse portion of the building only. It 
Is estimated that the solar system will supply 56.2% of the heating require- 
ments of the warehouse area. The warehouse was designed to take up 39,000 
square feet of the building. The building envelope is well Insulated In 
that it has an R-20 roof and R-11 sidewall. Comparatively, the energy 
required to heat the building without solar will be 30-35 percent less than 
similar buildings built under normal construction standards in the Kansas 
City area. 
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V DESIGN PHI LI SOPHY 


The solar syston is designed under the nwijor premises of simplicity and 
flexibility. In designing an office warehouse facility for the needs of 
a future unknown leasee, the space designer must be flexible in that he 
can only assume the space requirements that a tenant will need. For example, 
the building iikiy acconitioda te one or ten leasees. One leasee may require 
20 office space and 80? warehouse space, while another may require just the 
opposite. Therefore, the space designer can only provide a very tentative 
floor plan which will lend itself to the probable needs of a tenant. So 
is the case with the mechanical engineer who must also remain flexible in his 
design. 

However, in designing under a grant situation one must be relatively con- 
crete in the design in which he intends to submit. In order to be firm in 
design yet flexible in application the warehouse area was split into 20 
24 foot by 80 foot bays which assumes a normal warehouse/ off ice space 
requirement. Since the heating demands of the office and those of a ware- 
house were different and that simplicity in solar design was paramount, it 
was determined that the offices be heated and cooled conventional ly while 
the warehouse be heated with a primary solar system. 

If we assume that there will be multiple tenants then we must also assume, 
for metering and demand purposes, that each tenant will need to control his 
heating as required. Therefore, 20 individual solar systems were designed, 
each with its individual thermostat control. The 2-stage space thermostat 
will dictate the heating demand and a simple differential temperature con- 
troller will acknowledge the availability or unavailability of solar heat. 
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The collectors on the roof are air collectors which are manifolded Internally 
and externally with supply and return ductwork. In the ducting system there 
Is one two motorized control dampers* and one electric resistance 

heating section to supply back up heat.. The control dampers are placed 
In th^ ductwork so that air can be drawn through the collectors via the 
blower Into the supply ductwork In the Interior of the warehouse* or the 
air may be rerouted to by>pass the collectors and allow the return air 
to be heated directly by the electric resistance heater. 

There Is no provision for storage in the system other than the mass of 
whatever materials are stored plus the mass of the building Itself. There 
are a number of reasons why storage was eliminated from the design. First: 
the normal storage rock vessels are very space consuming and would take up 
valuable warehouse space. Second: when storage Is eliminated the need 
for more extensive ductwork and controls are eliminated. Third: massive 
storage requirements may not be necessary due to the fact that a warehouse 
Is normally manned about eight hours during the day. Therefore* nocturnal 
demand Is minimized and hopefully the heating requirement at night would 
be partially satisfied by the radiant heat given off by the warehoused 
materials which had absorbed much of the daytime heat. Fourth: If this 

warehouse Is successfully heated without storage* it may be that warehouses 
may wish to follow suit which could be one simple and Inexpensive means of 
heating voluminous spaces on a retrofit basis without extensive redesign and 
structural changes. 
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VI SITE AND BUILDING DESCRIPTION 


Site Description 

t Special topographical or climatic conditions - None 
t Latitude - 39® 

t Annual degree days (55^F base) 

0 Heating - 5,357 

0 Cooling - 1,287 

0 Data location - Kansas City, Kansas 

0 Data reference - "Input Data for Solar Systens" U.S. Department of 

of Energy, Interagency Agreement No. E (49-26) -1041 , November, 1978 

• Average horizontal insolation 

0 January - 648 Btu/ft^/day 
0 July - 2,102 Btu/ft^/day 

0 Data location - Kansas City, Kansas 

0 Data reference * "Input Data for Solar Systems," U.S. Department of 

Energy, Interagency Agreenent No. E (49-26) -1040, November, 19^8. 

§ Site topographic description - Flat 

• Shading - None 
Building Description 

• Occupancy - Warehouse and office 

0 Total area - 48,800 ft^ 

0 Warehouse - 39,000 ft^ 

0 Office - 9,800 ft^ 

• Solar conditioned area - Warehouse area only, 39,000 ft^ 

• Number of stories - One 

• Roof slope - Flat 
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Structure 

• Wolli 

o TyfM - Load iMKirii^ mmonry wall 
o Exterior finish - Concrete block 
o Insulotion • lb in. sprayed oellulose» R-l I 
o Doors • Overhead insulated doors 

• Roof 

o Type • Open web steel Joists 

o Exterior finish • Built-up roof with gravel finish 
o Insulation - 5 in. of fibergloss» R-20 
Mechonicol System 

• Heating 

o Solar - Air system with no storage 
o Auxiliary > Electric resistaru:e heater elements 

o Distribution - Duct system 

e Air Hondling Unit 

o Monufocturer - Carrier 

o Model No. -40FS 1 60300 
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VII SOLAR SYSTEM DESCRIPTION 


A. Gtntral OvtrvltM 

Tht Du-Cat Invastmants* Inc. slta If a lOO-foot by 488-foot stool fraaiod 
conmtrcial building located In Kansas City, Kansas. This Itasabit building 
Is divided Into 20 equal areas, or unlUt which are designated units 1 through 
20. Each unit contains approximately 2,400 square feet of conditioned 
space, and Includes an Independently controlled solar energy and auxiliary 
heating system. This modular design permits the flexibility of combining 
multiple units to form offices and warehouses of various size floor areas as 
required by a tenant. Although there are 20 Independently controlled systems 
Installed In the building, only four systmns, units 8, 12, 17, and 20, are 
Instrumented for collection of data. 

For each unit, solar energy Is collected by an array of flat-plate collectors 
with a gross area of 400 square feet. The collectors, manufactured by Solaron 
Corporation, face three degrees east of south at an angle of 53 degrees from 
the horizontal. Solar heated air flows directly from the collectors to the 
conditioned space. When solar energy Is not available, auxiliary heating Is 
provided by a 14-k11owatt resistance heater within the air-handler unit (AHU). 

B. Collector Subsystem 

The collector array Is In 20 rows with 20 collector panels In each row. 

Each one of the 20 warehouse bays Is Individually heated by a collector row. 
The office area In each bay Is heated by conventional HVAC units. 


10 



VII SOUR SYSTEM OESCRiPHON (con't) 


Collectors 

• Type - Double glazed flat plate collectors 

e Manufacturer - Solaron 

t Model No. - POOO 

e Nianber - 400 

9 Collector orientation - 3® east of south 
e Tilt angle - 53^ to the horizontal 
t Gross area - 7, POO ft2 

e Net area - 7,000 ft^ 

Array configuration - 20 rows of 20 collector panels each; see figure VII 
for typical row. 

Collector enclosure 

f Frame material - 24 gage steel 
f Overall size - 78 in. x 36 in. x 7^< in. 

§ Gross area - 19.5 ft^ 

a Filled weight - 153 lb 

Glazing 

• Number - Double 

• Material - Fourco clearlite low iron tempered glass 

a Thickness - 0.125 in. 
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• Transmittance - 90 percent 

• Reflectance - 4 percent 

Absorber plate 

• Type - Flat plate 

• Material - 28 gage steel sheet 

e Coating and application - Baked-on flat black coating 
e Absorptance - 94 percent 

e Emittance « 85 percent 

Collector Support (see figure VIII) 

The collectors are attached to welded steel angle triangular supports. The supports 
are welded to metal legs that protrude through the roof In pitch pockets to metal 
base plates. The base plates are welded to the metal bar celling Joist. The north 
side of the collector support Is covered with metal siding. The steel angle supports 
are 6 feet apart. 

C. Storage Subsystem - Not applicable; there Is no storage. 

D. Energy-to-Load Subsystem 

General Descr*ipt1on - Space heating is provided for each bay by circulating air from 
the warehouse through the collector bank. The air is passed through an air handling 
unit with a single stage electric resistant heater before it Is sent back to the 
warehouse. 

Space Heating 

• Ducting - Steel 

• Air handling unit 

0 Manufacturer - Carrier 

0 Model No. - 40FS 160300 

0 Flow rate - 1000 ff^/min 

■ ■M" 

rasTJi * E » - ■ 
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0 Power - 0.32 Hp 

t Electric resistant heater element 
0 Manufacturer - Indeeco 

0 Model No. - QUA 

0 Output - 15 KW 

• Dampers - Manufactured by Honeywell 

E. Controls Subsystem 

General Description - The solar energy system may operate In two modes. Fig- 
ure IV shows the s, stem for space heating from the collectors. The collector 
absorber plate temperature must exceed the warehouse air temperature by 330F 
before the mode is activated. The solar system will continue to operate until 
the space heating demand has been met or the temperature differential between 
the collector absorber plate and the air in the warehouse is less than 21°F. 

A two-stage thermostat is used to maintain the warehouse at a set temperature. 
If the solar system is unable to maintain the warehouse at the set temperature, 
the two stage thermostat activates the electrical resistance duct coils to pro- 
vide for auxiliary heating. Figure V shows the auxiliary space heating mode 
when the collector absorber plate tempera ’:ure is less than 21°F warmer than 
the warehouse air temperature. 

The solar energy commercial demonstration project for the Ducat Investments, 
Inc. warehouse is represented in The Site Plan figure I. The major components 
of the system include 7,800 ft^ of Solaron collectors, an air handling unit, 
and an auxiliary electric furnance. 
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Subsequent sections describe the collector, energy- to* load, auxiliary energy. 


and control subsystems. Figure II shows a overall syr>tem schematic, 
ices A and D present a glossary and legend of symbols. 


Append- 
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Overall System Schematic 



VIII SYSTEM OPERATING MODES 


Of the total of 20 Individual Solar Collection Systems* four systems 
are completely Instrumented. These four systems cover bays 8, 12, 17 and 
20. Figure III shows the instrumentation location for the temperature 
sensors, flow meters, and watt meters. The space heating system for 
each of the Instrumented units (shown schematically In Figure III has 
three modes of operation. 

Mod e 1 - Spac e H eating (Solar Only ); This mode Is entered when the 
sensed air temperature inside one collector absorber channel exceeds 
the sensed building inside ambient temperature by 33®F, and a stage 
one heating detnand exists. In this mode, motorized damper D1 Is 
closed, damper 02 is open, fan FI is activated, and the auxiliary 
heating is off. This mode is terminated when either additional heat- 
ing is required, as sensed by the thermostat, or when the sensed 
collector air temperature no longer exceeds the sensed building ambient 
temperature by more than 21°F. This mode of operation is shown In 
Figure IV. 

Mode 2 “Space He ating (Sol ar and Auxiliary): This mode is entered from 

Mode 1 when the thennostat Indicates that additional heat is required, and 
the sensed collector absorber air temperature exceeds the building tempera- 
ture by more than 21°F. In Mode 2 operation, motorized damper D1 is closed, 
motorized damper D2 is open, AHU FI is activated, and the auxiliary resis- 
tance heater is on. Termination of this mode occurs when Mode 1 or 3 condi- 
tions are met or the space heating demand is satisfied. This mode of 
operation is shown in Figure V. 
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FIGURE III INSTRUMENTATION LOCATION 
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Figure IV Space Heating from Collector Mode 1 (solar only) 
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FIGURE V SPACE HEATING FROM COLLECTOR 





c. 


Modt 3 - Space Heating (AuxIHarv Only) ; This modt Is entered 
from either Node 1 or 2 when the sensed collector air tenperature 
no longer exceeds the building temperature by 21^F. Space 
heating Is provided entirely by the electrical resistance heat- 
er In the AHU. In this mode, motorized damper D1 is open and 
motorized damper D2 Is closed. This mode of operation Is 
depicted In Figure VI. 

The collector air flow arrangement for a typical row of collectors 
Is shown In figure VII while figure VIII shows a cross section 
of a typical collector row together with the support subsystem. 
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Figure yn Collector Arrangement for a Typical Row 
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IX PERFORMANCE EVALUATION INSTRUMENTATION 


A. Tht National Solar Data Nttwork 

Thf National Solar Data Network (see Figure IX) has been developed for the 
Department of Energy to process data collected from specific commercial 
demonstration sites which were selected for thermal performance evaluation. 

The data flow In the Network Is shown In figure X. Products from the 
Network includes monthly and seasonal system-performance reports describing 
the thermal performance of the solar energy system and subsyslvims. 

The performance evaluation Instrumentation at each selected demonstration site 
Is part of a comprehensive data collection system that allows for valid analyses 
of the solar system performance. Collected data are both applicable and prac- 
tical In calculating thermal performance factors that describe the behavior of 
the solar system (see NBSIR 76-1137* National Bureau of Standards). Additional 
Instrumentation may also be Included as a result of site-specific requirements. 
Typically, the instrumentation includes sensors that monitor the following: 

e Total insolation in the plane of the collector array 
e Ambient temperature 

• Collector subsystem flow rate and temperatures 

• Storage inlet flow rate and temperatures 

• Storage outlet flow rate and temperatures 

f Storage temperature 

• Storage-to-load subsystem flow rate and temperatures 

• Auxiliary fuel flow rates 
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SOLAR DEMONSTRATION SITES 
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FIGURE X DATA FLOW PATH FOR THE NATIONAL SOLAR DATA NETWORK 






Site data are recorded automatically at prescribed intervals by the Site Data 
Acquisition System (SDAS). The recorded data are transmitted daily to the 
Coiiinuni cat ions Processor in the Central Data Processing System (CDPS). The 
communications link between every SDAS and the CDPS consists of voice-grade 
telephone lines and telephone data couplers. A reading is transmitted from the 
SDAS internal timer with every data sample to ensure that the data are time- 
tagged correctly. 

The Communications Processor scans the receiving data to identify any apparent 
transmission errors and verifies correct site contact by checking the address 
code transmitted by the SDAS. Data are stored temporarily in the Communications 
Processor and processed by the Host Computer. The processing includes measure- 
ment checking co ensure that the data are reasonable; that is, that they are not 
beyond the known instrument limits and they are not erratic. Data which appear 
questionable are discarded and are not used in the solar system performance 
analyses. 

Appropriate equations were formulated and prograiiwned to define desired per- 
formance factors for the solar energy systems at each selected demonstration 
site. A perfoniiance factor is a number that describes either the efficiency 
or the quantity of energy lost, gained, or converted by a solar energy system 
or by a component. All valid data are processed using these performance factor 
equations to qer»erate hourly performance factors. Hourly performance factors 
are integrated into daily and monthly perfomance factors. These hourly, daily, 
and monthly perfonnance factors are stored in data files in the CDPS. These 
data files also include measurement data, expressed in engineering units; ni.'merical 



and textual site Identification; and specific site data used In generating 
the performance factors. 

B. Onsite Instrumentation 

The onsite Instrumentation Includes sensors to monitor the various parameters 
of the solar energy system, a junction box, and a Site Data Acquisition 
System that stores and transmits data to the Host Computer (see figures IX 
and X). Specific Information for temperature, flow, power, and miscellaneous 
sensors Is presented In tables 1 through 4, respectively. Sensor locations 
are shown In figure XI. 
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Table 1 Ten-peraiure hstrumentation for Ducai l.v.e^tmer! 
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Table 2 i^low Rate Instrumentation for Ducat Investment 
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Table 4 Miscellaneous Instrumentation for Duoat Investment 
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DUCAT OFFICL • WARlIfOUST 


SYSTEM 8 - Bay 8 

SYSTEM TEST 1 - Visual System Installation Inspection 
TEST OBJCCTIVE: 

A visual system inspection to verify that all system 
components are installed correctly, sized properly, 
and in their proper place within the system. 

TEST PREREQUIS ITE : 

All system components must conform to "as built" 
drawings and specifications. 

Technician: Jack Searcy 

Date: 5/23/79 

Tiiiu: 8:30 a.m. Corrections 

made to meet 

System Component Approved Non Appro vedt test acceptance 

1 . Sol r r coll ec tors 

2. Collector manifold 
d uc ^ uo rk { r(? c ta n gul a r ) 

3 . Col ' ec t or man i f ol d 
due '.work ( round flexible) 

4 . Return air f i 1 t o r 
Air ti a n d 1 e r 

. Motor daniper-s 

Bad. draft daiipers 
Controls 

aupnl y regi s ters 
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DUCAT OFFICF h WAREHOUSF 


SYSTEM TEST 2 - System Operation 
TEST OBJECTIVE : 

A manual Inspection to verify that all fans* dampers* 
controls and air distribution systems are operatinq 
as specified. 

TEST PRERFOUISITE ; 

Components must operate as indicated by followinq 
operational mode sequence. 


Technician; Jack Searcy 


Date: 5/23/79 

Time: 12:50 

T2-A - Heating from Collector 


Procedure: Set space thermostat to call for 1st stage 

heat. If collector heat is not available 
this mode can be simulated by disconnect- 
inq temperature sensor Tco or Tci lead at 
differential controller. 


Operation: 

{y ) 

Fan - ON 


Motor Damper 1 - CLOSE 

( X) 

Motor Damper 2 - OPEN 

! M 

Back Draft Damper - opEN 

( X ) 

Resistance Heater - OFF 

( X ) 


If system operates as indicated 


NnjE: IF SYSTEM DOFS NOT OPERATE AS INDICATED, CORRECT 

AS NECESSARY AND INDICATE CORRECTION MADE. 

No Corrections necessary 


T2-B - Heating With Supplemental Heat Only 

Procedure: Set space thermostat to call for 2nd stage 

heat. If collector heat is still available 
disconnect both Tco and Tci sensor leads 
from temperature differential controller 
to simulate the absence of heat in the 
col 1 ectors . 
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SYSTEM TEST 2 - Pane 2 


noora ti on : 

Motor Pamper 1 - nPFN 
Motor Damper 2 - CLOSE 
Back Draft Damper - Cl o$r 
Resiitance Heater - Oli 


Hi 


( M 


( ?) 




If system onerates as indicated 


riOTE; IF SYSTEM nnrs NOT onfRATF AS riOICATED, Cf^RREfT 
AS NECESSARY AND nnKATE C'^RRECTION MADE. 

No corrections necessary 


T2-C - Meatinq '/ith Collector lloat. ''ntl Supplemental Meat 


Procedure: Set soace thcrrms i.i t to call for 2nd staoo 

heat. If collector heat is available the 
follow inn operation should result. 


Opera t i on : 

Motor Damper 1 - Cl OS ED 
Motor Damper 2 - OPFN 
Back Draft Oanper - OPEN 
Resistance Heater - ON 


( /) 

( /) 
( X) 
( X) 
( X) 
( X) 


If system operates as indicated 


NOTE: IF SYSTEM OOES NOT opf K'ATF AS INOICATFD, CORRECT 

AS NECESSARY AND I'miCATF CORRECTION MADE. 

No corrections necessary 
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DUCAT OFFICE A WAREHOUSE 


SYSTEM TEST 3 - Temperature Test 
TEST OBJECTIVE ; 

To demonstrate temoerctures at various points in the 
system. 

TEST PREREQUISITE ; 

For collected solar heat to be usable the temperature 
at the collector must be 38‘'F+ 5® above the ambient 
room temperature. 

Test Procedure : 

^ieasure the ambient room temperature. Olven that the 
indoor thermostat is set on first staqe heat the solar 
system will ooerate if the temperature of air in the 
collectors is 38°F+ 5°F greater than ambient. The solar 
system will shut oTf when the difference between collector 
temperature and ambient temperature is reduced to 25®F 
+ 5°F. To simulate a reduction in temperature differ- 
ential the room ambient temperature sensor can be warmed 
art i f i ca 1 ly . 


Technician: Jack Searcy 


Date 

5/23/79 


T i me 

1 :05 


A . 

Collector' temperature 193 °F 


B. 

Indoor ambient temperature 68 

®F 


Temperature "B" 193 ° F - Temperature "A" 68 ® F = 

125 ® F Temperature Differential. 

Outside ambient ■ 75®F 

MOTE: If Temperature Differential is greater than 38®F 

5°F the sclar system should be oneratinn. 

If Temperature Differential is less than 25®F ^ 

5®F the sol.^r system should not he operating and 
the supplemental heat should he on. 

NOTE: IF SYSTEM DOES NOT OPERATE AS INDICATED, CORRECT 

AS NECESSARY AND INOICATE CORRECTION MADE. 
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DUCAT oPFicr i wARriiniisr 


SYSTEM TEST 4 - Electrical Usaqo 
TEST OBJECTIVE : 

Measure amp load on blower motor. 


Test must indicate th«»t apinerano draw is within manu- 
facturer's specification as listed below. 


T EST PROCEDUR F: 

Component Manufacture Snoc. Fla AMP Load 


Fan 


3.S 


2.7 


NOTE. IF MEASURED AMP LOAD IS nRFATER TUAN INDICATEn 
ABOVE. CORRECT AS NrCFSS''PY AND INDICATE 
CORRECTION MADE. 

Technician: Jack Searcy 

Date; 5/23/79 

Time : 1:10 
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DUCAT OFFICE WAREHOUSE 


» 

OFFICE TEST 5 - Collector Flow and Pressure Oron 
TEST OBJECTIVE ; 

Measure collector flow rate In cubic feet per minute. 
TEST PREREQUISITE : 

System flow rate and pressure drop must conform as 
specified below. 

TEST PROCEDURE ; 

Measure system velocity and pressure dron at cold air 
and hot air collector manifold duct using a air velom 
eter . 

Specified velocity Measured velocity 

700-800 FPM 757.2 

Specified CFM Measured CFM 

780-1170 CFM 954 

Specified Pressure (Iron Measured Pressure Drop 

Approximately .23" .21 iwq 

NOTE; IF MEASUREMENTS 00 NOT REFLECT THE ABOVE 

SPECIFICATIONS, BALANCE SYSTEM ACCOROINOLY. 

Technician: Jack Searcy 

Date: 5/23/79 

Time; 1:15 
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DUCAT OFFICC WARCIIOUSC 


SYSTEM 12 - Bay 12 


SYSTEM TEST 1 - Visual System Installation Inspection 
TEST OBJECTIVE : 

A visual system inspection to verify that all system 
components are installed correctly, sized properly, 
and in their proper place within the system. 

TEST PRF.REQU1SITE : 

All system components must conform to "as built" 
drawings and specifications. 

Technician: Jack Searcy 

Date: 5/23/79 



T i me : 8:45a.m. 



Correc t i ons 





ma de 

to meet 


System Component 

Approved Y Non 

Appro vedCv'') 

tes t 

acceptance 

1 . 

Solar collectors 

X X 

H 



2. 

Col 1 ector mani fol d 
duccwork(rectangular) 



(X) 

3. 

Col lector mani fold 
due twork (round flexible) 

(. ) 



(X) 

4. 

Return air filter 

( ) 



5. 

Air handler 

(X) 




6 . 

Motor dampers 

(X) 

( i 



7. 

Back draft dampers 

(X) 

( ) 



8. 

Con t ro 1 5 

(X) 

( ) 



9 . 

Supply registers 

(X) 

( ) 




^2 

•/ 

% 



DUCAT OFFICF f MAREHnuSF 


SYSTEM TEST 2 - System Operation 
TEST OBJECTIVE : 

A manual Insoection to verify that all fans, dampers, 
controls and air distribution systems are operatinn 
as specified. 

TEST PRERFQUISITE ; 

Components must operate as indicated by followinq 
operational mode sequence. 

Technician: Jack Searcy 

Date: 5/23/79 

Time: 9:15 a.m. 


T2-A - Heating from Collector 


Procedure: Set space thermostat to call for 1st staqe 

heat. If collector heat is not available 
tfii s mode can bo simulated by disconnect- 
ion tomneraturo sensor Tco or Tci lead at 
differential controller. 


Opera t i on : 

Fan - ON 

Motor Damper 1 - CLOSE 
Motor Damper 2 - OPEN 
Back Draft Damper - OPEN 
Resistance Heater - OFF 


) 

( X ) 
( X ) 
( X ) 
( X ) 
{ X ) 


If system operates as indicated 


NOTE: IF SYSTEM DOES NOT OPERATE AS INDICATED, CORRECT 

AS NECESSARY AND INDICATE CORRECTION MADE. 

No corrections necessary 


T2-B - Heating With Supplemental Heat Only 

Procedure: Set space thermostat to call for 2nd staqe 

heat. If collector heat is still available 
disconnect both Tco and Tci sensor leads 
from temperature differential controller 
to simulate the absence of heat in the 
col 1 ectors . 
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SYSTEM TEST 2 - Paqe 2 


Operation ; 

Fan - ON 

Motor Hamper 1 - OPFM 
Motor Hamper 2 - CLOSE 
Back Draft Hamper - CLOSE 
Resistance Heater - ON 



If system operates as indicated 


NOTE: IF SYSTEM HOES NOT OPERATE AS INOICATEH, CORRECT 

AS NECESSARY AMH INDICATE CORRECTION MADE. 

No corrections necessary 


T2-C - Heatinq with Collector Heat And Supplemental Heat 


Procedure: Set space thermostat to call for 2nd staae 

heat. If collector heat is available the 
followina operation should result. 


Operation ; 

Fan - ON 

Motor Damper 1 - CLOSED 
Motor Damper 2 - OPEN 
Back Draft Damper • OPEN 
Resistance Heater - on 


( /) If system operates as indicated 

( X 
( X 
( X 


NO’^E: IF SYSTEM DOES NOT OPERATE AS rmiCATED, CORRECT 

AS NECESSARY AND INDICATE CORRECTION MADE. 

No corrections necessary 
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DUCAT OFFICE / WAREHOflSC 


SYSTEM TEST 3 - Temperature Test 
TEST OBJECTIVE ; 

To demonstrate temoeratures at various points in the 
system . 

TEST PREREQUISITE : 

For collected solar heat to be usable the temoerature 
at the collector must be 38"F+ 5° above the ambient 
room temperature. 

Test Procedure : 

Measure the ambient room temperature. Oiven that the 
indoor thermostat is set on first stage heat the solar 
system will ooerate if the temperature of air in the 
collectors is 38"F^ 5“F greater than ambient. The solar 
system will shut off when the difference between collector 
temperature and ambient temperature is reduced to 25°F 
+ 5°F. To simulate a reduction in temperature differ- 
ential the room ambient temperature sensor can be warmed 
ar t i f i ca 1 1 y . 

Technician: Jack Searcy 

Date: 5/23/79 

Time: 10:30 

A. Collector temperature ..11_7 

B. Indoor ambient tempera t'ur'e 72 ®F 

Temperature "B" 117 '^F - Temperature "A" 72 °F = 

45 ""F Temperature Differential. 

Outside ambient = 68®F 

MOTE: If Temperature Differential is greater than 38°F 

+ 5"F the solar system should be oneratinn. 

Tf Temoerature Differential is less than 25"F + 

5°F the solar system should not be oneratinn and 
the supplemental heat should be on. 

NOTE: IF SYSTEM DOES MOT OPERATE AS INDICATED, CORRECT 

AS NECESSARY AMD PiniCATE CORRECTION MADE. 
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niJCAT nPFicr k HARrfinusF 


STSTF.M TIST 4 - l.lectrical Usaqo 
TEST nBJFCTI Vl ; 

Meaiiure amp load on blower motor. 

TE$ r PPC RrQ UISlTF : 

Test must indicate that amperaqe draw is within manu 
facturer's specification as listed below. 

TEST P POCFnilR!' : 

Component Manufacture 'inec. ria amp Load 

Fan 3.!) 2.. 9 


NOTE: IF Ml ASIIRI n AMP LOAH IS CPrAUR TllA^l IN^^ICATCn 

AhOVr, CORRECT AS ‘irCTSSAPY AMD INHICATE 
CORRECT IH'I MADE. 


Technician: Jack Searcy 
Date: 5/23/79 

Time : 9:45a.m. 
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DUCAT OFFICE A WARFHOIISE 


OFFICE TEST 5 - Collector Flow and Pressure Droo 
TEST OBJECTIVE ; 

Measure collector flow rate In cuMc feet per minute. 
TEST PREREQUISITE ; 

System flow rate and pressure drop must conform as 
specified below. 

TEST PROCEDURE : 

Measure system velocity and pressure droo at cold air 
and hot air collector manifold duct using a air velom- 
eter . 

Specified velocity Measured velocity 

700-800 FPM 788 FPH 

Specified CFM Measured CFM 

780-1170 CFM 995 CFM 

Specified Pressure Drop Measured Pressure Drop 

Approximately .23" .23 IwQ 

NOTE: IF MEASUREMENTS 00 NOT REFLECT THE ABOVE 

specifications, balance system ACCOROINOLY. 

Technician: Jack Searcy 
Date: 5/23/79 

Time: 10:00 
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DUCAT OFFICE . WAREHOUSE 


SYSTEM 17 - Bay 17 


SYSTEM TEST 1 - Visual System Installation Inspection 
TEST OBJECTIVE ; 

A visual system inspection to verify that all system 
components are Installed correctly, sized properly, 
and in their proper place within the system. 

TEST PREREQUISITE : 

All system components must conform to "as built" 
drawings and specifications. 

Technician: Jack Searcy 

Date: 5/23/79 

Time: 8:55 a.m. Corrections 

made to meet 

System Component Approved > Non Appro vedt test acceptance 

1 . Solar col lectors 

2 . Collector manifold 
ductwork (rectangular) 

3. Collector manifold 
ductwork ( round flexible) 

4 . Return air f i 1 ter 

5. Air handler 

6. Motor dampers 

7. Back draft dampers 

8 . Controls 

9. Supply registers 
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JUCAT OFFICF f- ‘MREHftUSF 


SYSTEM TEST 2 - System Operation 
TEST OBJECTIVE : 

A manual Inspection to verify that all fans, dampers, 
controls and air distribution systems are operatinq 
as specified. 


TEST PREREQUISITE ; 

Components must operate as indicated by followlnq 
operational mode sequence. 

Technician; jack Searcy 

Date: 5/23/79 

Time: 10:45 a.m. 

T2-A - Heating from Collector 


Procedure: Set space thermostat to call for 1st stage 

heat. If collector heat Is not available 
tMs mode can be simulated by disconnect- 
ing tomoorature sensor Tco or Tcl lead at 
differential controller. 


Opera t i on : 

W ) 

Fan - ON“ 

X 

Motor Damper 1 - CLOSE 

( X 

Motor Damper 2 - OPEN 

X 

Back Draft Damper - OPEN 

( X ) 

Resistance Heater - OFF 

( x) 

NOTE: IF SYSTEM DOES NOT 

OPERATE 


If system operates as Indicated 


i5 NECESSARY AND INDICATE CORRECTIDN MADE. 


No corrections necessary 


T2-B - Heating With Supplemental Heat Only 

Procedure: Set space thermostat to call for 2nd stage 

heat. If collector heat is still available 
disconnect both Tco and Tci sensor leads 
from temoeratiire differential controller 
to simulate the absence of heat in the 
col lectors . 
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SYSTEM TEST 2 - Pane 2 


n 0 o rj ' t i 0 n : 
fan -“ON * 

Motor Hamper 1 - nPfN 
Motor Dampor 2 - CLOSE 
Back Draft Damper - Cl osr 
Resistance Heater - Ofi 



If system onerates as 


1 n d i c a t ft <i 


flOTE: IF SYSTEM DOES NOT Of’ I DATE INDICATED, CORRECT 

AS NECESSARY AND INDICATE C'^RNlCTIOr! MADE. 

No corrections necessary 


T2-C - Hcatinn I'lth Colloftlor Heat ''nd Supplemental Heat 


Proccduro: Set space theninsfaf to call for 2nd staoe 

heat. If collector iieat. is available the 
follovvino operation should result. 


Operation : 

{ 

/) 

fan ' ON"’ 

( 

X) 

Motor Damper 1 - CLOSED 

( 

X) 

Motor Damper 2 - OPEN 

( 

X) 

Back Draft Damper - OPEN 

( 

X) 

Resistance Heater - ON 

{ 

X) 


If system operates as indicated 


NOTE : 


If SYSTEM DOES NO^ OPERATE AS INOICATED. CORRECT 
AS NECESSARY AND INDICATE C'^RRECTION MAOF. 


No corrections necessary 
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DUCAT OFFICE WAREHOMSC 


SYSTEM TEST 3 - Temperature Test 
TEST OBJECTIVE ; 

To demonstrate temoeratures at various points In the 
system . 

T EST PREREQUISITE ; 

For collected solar heat to bo usable the temperature 
at the collector must be 38"F+ 5“ above the ambient 
room temperature. 

Test Procedure : 

Measure the ambient room temperature. Olven that the 
indoor thermostat Is set on first staqe heat the solar 
system will ooerate If the temperature of air In the 
collectors is 38°F+ 5®F greater than ambient. The solar 
system will shut off when the difference between collector 
temperature and ambient temperature Is reduced to 25®F 
♦ 5°F. To simulate a reduction In temperature differ- 
ential the room ambient temperature sensor can be warmed 
arti f i ca 1 ly . 


Technician: Jack Searcy 


Date 

5/23/79 



T i me 

1 1 :00 a .m. 



A. 

Collector temperature _ 1 60 

"F 


B. 

Indoor ambient tempera tVre 

“72 

“F 


Temperature "B" 160 “ F - Temperature "A" 72 **F « 

88 °F Temperature 0 i f f erent 1 a 1 . 

Outside ambient ■ 71®F 

NOTE: If Temperature Differential is greater than 38®F 

+ 5®F the solar system should be operating. 

Tf Temperature Differential is less than 25°F ^ 
5"F the solar system should not he one ratine and 
the supplemental heat should he on. 

NOTE: IF SYSTEM DOES NOT OPCRATE AS INDICATED. CORRECT 

AS NECESSARY AND INOICATE CORRECTION MADE. 
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DUCAT DFFICr UARflimisr 


SYSTFM TfST 4 - Flectrlcal I'saqp 
TE_SJ __OBv )rCTlVr : 

Measure amp load on blower motor. 

TESl PPERrOUlSl TF ; 

Test must indicate th^t anporano draw is within manu- 
facturer's specification as listed below. 

TFS^ PROCEnURf : 

Component Manufacture ‘'.noc . Ela amp Load 

Fan 3 . i) ? . a 

NO'^L: IF MI ASIIREn AMP LUAH iS ORf ATER THAN INDICATEn 

ABOVE, C/'RRECT AS ‘irnSSApY AND INDICATE 
CORRECTION MADE. 

Technician: Jack Searcy 
Date: 5/23/79 

Time: 11:05 
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OUCAT OFFICE WARFMOHSE 


OFFICE TEST 5 - Collector Flow and Pressure nroo 
TEST OBJECTIVE ; 

Measure collector flow rate in cubic feet per minute. 
TEST PREREQUISITE ; 

System flow rate and pressure drop must conform as 
specified below. 

TEST PROCEDURE ; 

Measure system velocity and pressure dron at cold air 
and hot air collector manifold duct using a air velom- 
eter . 

Specified velocity Measured velocity 

700-800 FPM 768.8 

Specified CFM Measured CFM 

780-1170 CFM 971.7 

Specified Pressure Drop Measured Pressure Drop 

Approximately .23" .25 iwg 

NOTE: IF MEASUREMENTS DO NOT REFLECT THE AROVE 

specifications, BALANCE SYSTEM ACCORDINOLY. 

Technician: Jack Searcy 
Date: 5/23/79 

Time: 11:10a.m. 
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DUCAT OFFICt .. WARLIIOUST 


SYSTEM 20 - Bay 20 


SYSTEM TEST 1 - Visual System Installation Inspection 

UAL 

A visual system inspection to verity that all system 
components are installed correctly, sized properly, 
and in their proper place witliin the system. 

nU FRERLQUI SITF : 

All systtMH components must coritorm to "as built" 
drawings and s pec i f i c a t i ons . 

Technician: Jack Searcy 

Date. 5/23/79 

Time 9:06 a. m. Corrections 

made to meet 

System Component Approveu<* > Non Appro vedt test acceptance 

1. Solar collectors 

2 . Co 1 1 «‘c tor man i to 1 d 

d u c t u 0 r k ( r e c t a n ij u 1 a r ) 

3 . Col 1 i*c tor man i 1 old 

due two rk ( ro und 1 1 ex i b 1 e ) 

4 . Return air filter 

5. Air handler 

6. Motor dampers 

7. Back draft dar.ipers 
n . Controls 
9. Supply registers 


(X) 

(X) 


(X) 

y 

(X 

(X 

(X) 

(X) 


Di rty/ replace 
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DUCAT OFFICF h WAREHOUSE 


SYSTEM TEST 2 - System Operation 
TEST OBJECTIVE ; 

A manual inspection to verify that all fans, dampers, 
controls and air distribution systems are operatinq 
as specified. 

TEST PREREQUISITE : 

Components must operate as indicated by followinq 
operational mode sequence. 


Technician: jack Searcy 
Date: 5/23/79 

Time: 11 ;40 a.m. 

T2-A - Heating from Collector 


Procedure: Set space thermostat to call for 1st stage 

heat. If collector heat is not available 
this mode can be simulated by disconnect- 
inq temperature sensor Tco or Tci lead at 
differential controller. 


Operation : 

Fan - flN 

Motor Damper 1 - CLOSE 
Motor Damper 2 - OPEN 
Back Draft Damper - OPEN 
Resistance Heater - OFF 



If system operates as indicated 


NOTE: IF SYSTEM DOES NOT OPLRATF AS INDICATED, CORRECT 

AS NECESSARY AND INDICATE CORRECTION MADE. 


No corrections necessary 


T2-B - Heating With Supplemental Heat Only 

Procedure: Set space thermostat to call for 2nd stage 

heat. If collector heat is still available 
disconnect both Tco and Tci sensor leads 
from temperature differential controller 
to simulate the absence of heat in the 
col 1 ectors . 


55 



SYSTEM TEST 2 - Page 2 


noera t i on : 

(•/) 

Fan - ON 

( X) 

Motor Hamper 1 - OPEN 

{ X) 

Motor Damper 2 - CLOSE 

( X) 

Back Draft Damper - CLOSE 

( X) 

Resistance Heater - ON 

(no) 

NOTE: IF SYSTEM DOES NOT 

OPFRATF 


If system operates as indicated 


AS NECESSARY ANO TiniCATE CORRECTION MADE. 


Spade clip on low voltage had come loose > 
Reconnect and check out 


T2-C - Heatinq Mitli Collector Heat '\nd Supplemental Heat 


Procedure; Set space thorninstat to call for 2nd staoe 
heat. If collector heat is available the 
follow! no operation sl)ould result. 


Operation: 

( /) 

Fan - ON 

( X) 

Motor Damper 1 - CLOSED 

( X) 

Motor Damper 2 - OPEN 

( X) 

Back Draft Damper - OPEN 

( X) 

Resistance ileater - ON 

( X) 


If system operates as indicated 


NOTE: IE SYSTEM OOES NOT 0PrR''Tr AS INOICATEO, CORRECT 

AS NECESSARY AND IfiniCATE CnRRECTI^N MADE. 


No corrections necessary 
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DUCAT OFFICE f WAREHOUSE 


SYSTEM TEST 3 - Temperature Test 
TEST OBJECTIVE ; 

To demonstrate temoeratures at various points in the 
s>stem. 

TEST PREREQUISITE : 

For collected solar heat to be usable the temperature 
at the collector must be 38"F+ 5" above the ambient 
room temperature. 

Test Procedure ; 

Measure the ambient room temperature. Oiven that the 
indoor thermostat is set on first stage heat the solar 
system will ooerate if the temperature of air in the 
collectors is 38°F+ 5°F greater than ambient. The solar 
system will shut o7f when the difference between collector 
temperature and ambient temperature is reduced to 25®F 
+ 5°F. To simulate a reduction in temperature differ- 
ential the room ambient temperature sensor can be warmed 
arti f i ca 1 ly . 

Techni c' an : Jack Searcy 

Date: 5/23/79 

Time : 12:10 

A. Collector temperature 171 ° F 

B. Indoor ambient temperature 69 

Temperature "B" 171 "F - Temperature "A" 69 ”F = 

102 °F Temperature Differential. 

Outside ambient » 73®F 

MOTE; If Temperature Differential is greater than 38®F 
+ 5"F the solar system should be oneratino. 

Tf Temperature Differential is less than 25°F 
5°F the solar system should not be oneratino and 
the supplemental heat should be on. 

NOTE; IF SYSTEM DOES MOT OPERATE AS INDICATED, CORRECT 
AS NECESSARY AND INOICATE CORRECTION MADE. 
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niicAT arpicr i iiAiirimi'nr: 


SYSTEM TEST 4 - E 1 oc tr ica 1 I'saq.? 

TES T nnJEC TIV E: 

Measure* «imp loaH on h lower "’ofnr. 

T EST P PEI^rO UlSl II : 

Test must indicate th-^t ai’iDcrano draw is within manu- 
facturer's specification as lisL<*d he low. 

TEST pRoernu Rr-. 

Compctnent Manufacture Cnee. Fla AMP Load 

Fan 3 . [) 2 . 9 

NOTE: IF MEASI'REn AMP LMAR IS hPEATER THAN INOICATED 

ABOVE. CORRECT AS ‘imSSApY AIID INHICATE 
CORRECTION MADi: . 


Technician; Jack Searcy 
Date; 5/23/79 

T i me : 12:15 
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DUCAT OFFICE ^ WAREHOUSE 


OFFICE TEST 5 - Collector Flow and Pressure Droo 
TEST OBJECTIVE ; 

Measure collector flow rate in cubic feet per minute. 
T EST PREREQUISITE ; 

System flow rate and pressure drop must conform as 
specified below. 

TEST PROCEDURE : 

Measure system velocity and pressure droo at cold air 
and hot air collector manifold duct usinq a air velom- 
eter . 


Specified velocity 
700-800 FPM 
Specified CFM 
780-1170 CFM 
Specified Pressure Oroo 
Approximately .23" 

NOTE*. 


Measured velocity 



Measured CFM 



Measured Pressure Drop 


.2 t Q.. J .nq 

IF MEASUREMENTS DO NOT REFLECT THE AROVE 
SPECIFICATIONS, BALANCE SYSTEM «CCOROINOLY. 


Technician; Jack Searcy 
Date: 5/23/79 

Time : 1 2 ;20 a.m. 
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XI PREDICTED SYSTEM PERFORMANCE DATA 
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XI Predicted System Performance Data 


if i $ * t bULAkUN ('OkkUKAru)N «»«««« 


l k(I.U;(.;f LUICAT UHU. 

nl-l'l 1 i:AI tON 

t OCA I ION CULimtilA mu 

lAfirUlH. 39.0 

bHIClKUil CUCLKCIUK Akl^A..,. 7800. FT2 


•'lil'C OAklAHI E-. IttLSiCklM JUN VALUE UNITS 

1 SkAl t K UHU HIU- IrtiOM.UAT.HIG.lJNLY-:* 1,00 

(..(HM CIUk AKLA 7800,00 FT2 

^ l-KHvlMf -lAU AU HA PkODUCKNOkMAL INCIUfc'NCL),, 0,S2 

<1 M-Pk IMl ■ UL PkOnUCI 0.63 E«1U/H-PT. 

.» MUMIM k HP (KANSPAKLNI CUVtki; 2.00 

COIII-ClOk SI (Ipf 45.00 tiEGKlES 

/ A/IMIIIH ANCn: a-.G. G0UTH-0» UFST-90) 3.00 UEGKEtS 

MOPAGf CAPAC11Y 7.50 Kltl/f -f ri» 

lUJ 1 1 II r NG UK G I GN MPA I LOGS . 0 . 00 l< rU/HR 

I'' I (M AI ION .MLGIGN TLMPLRAUIKl UirniPKNCL 52.00 K 

II l iiNl.IANI riAJI Y iiUiG HPAI UPNl kAriUN 0.00 pril/liAY 

l» mu WAFPR IIGAGL 0.00 GAl./IiAY 

; ^ WA I i k Gi: t I K MPE; kA I UEilK: 140.00 K 

II U A I i 1C MAIN 1 1. MPE kATUkE 60 . 00 E 

IG lIlY CAl I NHMliELK 23.00 

l.*> IHIKMAI PklNf our HY MONm-=lf 8Y YE.Ak*^2 l.OO 

1/ El.UimhU: ANALIGtS ? YES^ir N0^2 2.00 

lYPE IN (,mn NUMlUk AND NEW VALUE. 


® (IliNrKLV Lo^B^ Useo 
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XII PROBLEMS ENCOUNTERED & RESOLUTIONS 
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XII PROBLEMS ENCOUNTERED & RESOLUTIONS 


One problem which has re-occurred Is damper air leakage through the 
motorized damper» located In the warm air supply duct from the 
collectors. This leakage occurs when there Is a demand In the space 
for heat and the auxiliary electric heat source Is called upon 
due to the absence of available solar heat. A single blower Is 
used for solar heat and auxiliary heat. When the auxiliary heater 
Is called for (usually at night) the blower comes on and draws a small 
portion of cold air through the leaking solar damper. 

To correct this problem two options are available. First, replace 
this one damper with an even tighter fitting damper. Or second, 
separate the solar system from the auxiliary system. A second 
blower would need to be added to either the solar or auxiliary system 
in this case. 
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XIII LESSONS LEARNED AND RECOMMENDATIONS 
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XIII LESSONS LEARNED AND RECOMMENDATIONS 


The overall system design Is relatively simple and would be difficult 
to Improve upon without complicating the design to any degree. With few 
exceptions the systents components have stood up well. Damper leakage Is 
a recurrent problem for many air-type solar heating systems. It would be 
our recownendatlon that the very best tight seal damper available be 
used and as few dampers be used In the system as possible. 

There have been no problen»s with system components (collectors or support 
framing) above the roof. However, we would suggest that as few roof 
penetrations as possible be made through the roof membrane. 

Since space heating within a warehouse Is the only purpose of this system 
It would be our reconwendatlon that any elaborate distribution ductwork 
be ellmlniated from the design. 
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XIV STATEMENTS OF CONFIRMATION 
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XIV STATEMENTS OF CONFIRMATION 

This state.«ent is to confirm the DuCat Investment Solar System installed 
on the building located at Interstate 635 and Shawnee Drive* Kansas City, 
Kansas: 

A. Was installed per as built drawings 

B. Met the Acceptance Test Plan provisions 

C. Met the Interim Performance Criteria requirements 


b i q n e d 
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XV APPENDIX 
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XV. APPtNDIX 


A. Glossary 

ABSORBtH PLATE - The surface in a flat-plate collector that absorbs incident 
solar radiation and transfers the absorbed energy to a heat transfer fluid. 
ABSORPTANCE - The ratio of obsorbed radiation by a surface to the total 
incident radiation on that surface. 

ABSORPTION SUBSYSTEM - The nr^echanicol equipment that conditions indoor 
air by an absorption process. 

ACTIVE SOL AR SYSTEM - An integroted solar energy system, consisting of 
collector, storage, solar energy-to-load subsystems, that can condition indoor air 
or preheat domestic hot water in a controlled manner. 

AIR-BASI.D SOLAR COLLECTOR SYSTEM - A solar energy system in which air 
is the heat transfer fluid. 

AIR CONDI nONINLi - The process of treating indoor air by controlling the 
temperature, humiidty, and distribution to specified comfort settings os set by 
the occupants in the* < onditioned space. 

AMBIENT AIK - A term for oijtdoor uir, which may be brought Into a building to 
be conditioned or cii cultifed. 

ANT II Kl L /J H’Lt-LZL PROTECTION SYSTEM - A freeze protection system 
that uses a solution of water and glycol. This solution depresses its freezing 
point suf I icin.ntly to prevent possible water freeze in solar collectors and 
exter'or [)iping. 

AUXlUAKY I NLRtiY SUfiSYSTEM - The equipment which uses conventional 
energy sources to sutrplement the output provided by a solar energy system and 
to provide o full frockup system when the solar system is Inoperable. 

ItAC'Kf LL*W - The uniirtentional reversol of flow in a potable water distribution 
system bv foreign or toxic substonces that rnoy contaminate the potable water. 
liAi Kl L'v>W PREVENTER - A device or means to stop backflow. 

PL AM RAl)IAlk/'N - Solcir radiation which is not scattered and may be concen- 
trated. 
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BRITISH THERMAL UNIT (Btu) - A unit of energy that is required to heat one 
pound of water 'rom 59® F to 60® F. 

BUILDING ENVELOPE - The exterior surface of o building that encloses the 
conditioned space. 

CLIMATE - The prevailing or overage weother conditions of o specific geograph- 
ic region as described by temperature and other meteorological data. 
COLLECTOR MANIFOLD - The piping that connects the absorber tubes in a 
collector plate. 

COLLECTOR PLATE - A term used for an absorber plate. 

COLLECTOR SUBSYSTEM - The assembly that absorbs incident solar radiation 
and transfers the absorbed thermal energy to a heat transfer fluid. 

COMBINED COLLECTORS - An assembly that both collects incident solar 
radiation and stores the thermal energy in the some unit. 

CONCENTRATING SOLAR COLLECTOR - A solar collector which focuses beam 
radiation onto an absorber to obtain higher energy fluxes than can normally be 
achieved by flat-plate solar collectors. 

CONCENTRATOR - A reflective surface or refracting lens used In directing 
insolation onto an absorber. 

CONDITIONED SPACE - The space in a building that has the air conditioned for 
heating and cooling. 

CONTROL SUBSYSTEM - The assembly of electric, pneumatic, and hydraulic 
actuated sensing devices used in regulating the solar energy system and the 
ouxiliory energy subsystem. 

COOLING TOWER - A heat exchanger that transfers waste heat from an 
absorptioii cooling system to ambient air. 

DIFFUSE RADIATION - Solar radiation which is scattered by air molecules, dust, 
or water droplets and cannot be focused. 

DRAIN-DOWN FREEZE PROTECTION SYSTEM - A freeze protection system 
that prevents potential water freeze problems by automatically opening a valve 
to drain the solar collectors and exterior piping. Air is used for some systems, 
nitrogen for others. 

DUCT HEATING COIL - A liquid-to-air heat exchanger in the duct distribution 
system used to heat air by passing a hot fluid into a coil in the airstream. 
EMITTANCE - The ratio of energy radiated by a body to the energy radiated by a 
blockbody at the same temperature. 


71 



LOUIVALL NT k ULL LOAD ('OOLINCi HC)UHS - The seasonal cooling load for ti 
biiildin(| <lesf ribed tis the total number of hours that the air conditioning system 
will operat** uruier toll load conditions to meet the required coolirtg load. 
LXPANSICiN TANK - A tank which will permit water to expond whenever it is 
heated to prevefd excessive pressures on the other system components. 

I IXI D C'OLLt ( TOK - A solor c ollector permanently oriented toward the sun 
which connot track the sun nor be adjusted for seasonal variations, 
t- LAT-FH. A Tl. cOLl lCTOFi - A basic Fieot collection device used in solor 
heating systems, which consists of an absorber plate, with insulated bottom and 
sides, otrd is coverett by one or more transparent covers. There ore no 
concentrators or focusing aids in o flot-plote collector. 

t (K‘USINr .1 C'OL LI C' K)l^ - A solar collector whicFr uses a ixirubolic mirrrrr, 
I rt'snrd lens or other type of focusing device to coiu entrote solar radiation onto 
(in absorber. 

I 1^1 !>N! I i\)| I 1 ClOK - A < oncentt ating .solar collector which uses a F” resnel 
lens to toc'us beam radiation onto on absorbtn. 

uLA/INij - 1 he franspar(‘nt coverts) on a solar collector used to reduce the 
enercjV los.s<\s Irom tlu* to[i ot the collector, 

III AT IKAN^’I 1 l< I Lllll) - The fluid that tronsters .solar energy from the .solar 
' ollei'tor 1v) the storaije subsystem or to the load. 

INi'IDf Nc'l ANriLl - I ho angle ot which the insolation strikes a surface and the 
nornivii tor tnof sui tori'. 

INS' '! '\T I' - 1 he total amount of solor radiation on a surface in a cjiven unit of 
tim--. 

I.AMirtAII N ^ it ASS - A ()ki/iiu| corisisting of multiple gla.ss sheets bonded 
tcxj»'tti('r hv intervening layer or layers cd plastic. 

2 

Afs' . ''(> st indard mit ot insolotion defined os 1 kingley = I cal/crn (I 

' 'K)rt y T.t' I Hu/ 1 1'^). 

■ l(<.'Uli)-rlASI O SOL AK t c)LLf C'TOK SYSTLM - A solar energy system in which 
either wvilor o. an antitree/e solution it ttre heat transfer fluid, 
i ' >AI - I ti<' total .spcrce conditioning or domestic water heoting requirements 
tlxit jti* suopIS'd by botn tlie solor energy system end the auxiliary energy 
subsy.stc'fi . 

NN lUt vNAL UANIaTION - Ttre loss of thermal energy by the solar collectors 
to die bkv at night. 


72 



NO-FLOW CONDITION - The condition obtained when the heat transfer fluid is 
not fiowing through the collector array due to shutdown or malfunction. 

OPAQUE - A surface that is not transparent, thus solar rodlation is either 
reflected or absorbed. 

OUTGASSING - The emission of gases by materials and components, usually 
during exposure to elevated temperature or reduced pressure. 

PACKAGE AIR-CONDITIONING UNIT - A factory-made assembly consisting of 
on indoor coil, a compressor, an outdoor coil, and other components needed for 
space cooling operations. Unit may also include additional ..nponents to heat 
the conditioned space. 

PARABOLIC FOCUSING COLLECTOR - A concentrating collector which fo- 
cuses beam radiation by a parabolic reflector. 

PASSIVE SOLAR SYSTEM - An integrated solar energy system that can provide 
for space heating needs without use of an energy source other than the sun. 
PEBBLE BED - A storage tank using uniform-sized pebbles to store solar energy 
in air-based solar collector systems. 

REFLECTANCE - The ratio of radiation reflected by a surface to the total 
incident radiation on the surface. 

REFLECTED RADIATION - Insolation which is reflected from a surface, such as 
the ground, and is Incident on the solar collector. 

SELECTIVE SURFACE - A surface which has a high absorptance for solar 
radiation and a low emittance for thermal radiation. 

SOLAR CONDITIONED SPACE - The area in a building that depends on solar 
energy to provide a fraction of its heating and cooling needs. 

SOLAR HEATING SYSTEM - An integrated assembly of collector, storage, solar 
energy-to-load, and control subsystems required to convert solar energy into 
thermal energy for space heating requirementr— also includes an auxiliary backup 
system. 

SOLAR RETROFIT - The addition of a solar energy system to an existing 
structure. 

STORAGE SUBSYSTEM - The components used to store solar energy for use in 
heating or cooling air, or heating water during period of low insolation. 
STRATIFICATION - The horizontal layering by a fluid due to temperature 
differentials, commonly noticed in storage tanks filled with water. 
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IH HMOSTAl - A t»*mpi*ralure ck>pcmlrnt sensor which controls either the 
iKMt ilikl 1 ihiliOii \vsl(*ms to« e ( uihlil ittniiui oi the hot wolel lieoh'i. 
iOK'OI Kl I KKil KAIION - A unit i>t leli u|eitilioM e(|oiViilenl to I I ilo/hi . 
IKACKINCi COLLLCTOK - A solar energy collector that constantly moves to 
follow the path of the sun. 

VAPOR BARRIER - A material which is used to reduce the transmission of woter 
vapor. 

ZONE - Portions of a conditioned space which use a common control because of 
their similar heating and cooling requirements. 
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B* Legend for Solar System Schemotict 


VALVft 


nfINO MClAtlTIIS 



OATI VALVI 
CHICK VALVI 
BALANCING VALVI 

QLOBI VALVI 
BALL VALVI 
PLUG VALVI 
BACKFLOW FREVINTIR 
VACUUM BREAKIR 
RELIEF OR SAFETY 
PRESSURE REDUCING 



ANGLE GATE VALVE 



ANGLE GLOBE VALVE 
CONTROL VALVE. 2 WAY 




CONTROL VALVE. 3 WAY 
BUTTERFLY VALVE 



4WPY VALVE 
FITTINGS 






AUTOMATIC AIR VINT 
MANUAL AIR VENT 
ALIGNMINT GUIDE 

ANCHOR 
BALL JOINT 

EXPANSION JOINT 
EXPANSION LOOP 
FLEXIBLE CONNECTION 
FLOWMETER FITTING 
FLOW SWITCH 

PRESSURE SWITCH 

PRESSURE GAUGE 
PUMP 

PIPE SLOPE 
STRAINER 

STRAINER. W/BLOW OFF 
TRAP 

CONTROL SENSOR 



INSTRUMENTATION SENSOR 

THERMOMETER 
THERMOMETER WELL ONLY 




DIRECTION OF FLOW 
CAP 

REDUCER, CONCENTRIC 
REDUCER. ECCENTRIC 
TEE 
UNION 

FLANGED CONNECTION 


CW> 


AS 

EXP TK 
W8 


COLD WATER SUPPLY 


AIR SEPARATOR 
EXPANSION TANK 
WATER SOFTENER 


CONNECTION. BOTTOM HED HOSE END DRAIN 

CONNECTION. TOP 
ELBOW. TURNED UP 

ELBOW. TURNED DOWN 
TEE. OUTLET UP 


TEE, OUTLET DOWN 
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C. Duct Systems 




MOTOR OPERATED DAMPER 


FLEXIBLE CONNECTION 


SUPPLY (UP) 



SUPPLY (DOWN) 


RETURN (UP) 


rr 


RETURN (DOWN) 


THERMOSTAT 


DUCT HEATING COIL 


DIRECTION OF FLOW 

DUCT SIZE, FIRST FIGURE IS SIDE SHOWN 


BACK DRAFT DAMPER 


MANUAL VOLUME DAMPER 


SUPPLY OUTLET 


EXHAUST OR RETURN INLET 


FAN 
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XVI OPERATION AND MAINTENANCE MANUALS 
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XVI OPERATION ANO MAINTENANCE MANUALS 


Systim 8 through 20 (Bays 8 through 20) 

Solar air heating system with electric furnance back up. 

System Description: 

The Ou-Cat building Is divided Into 20 bays or sections. Each section (which 
space Is devoted to open warehouse) has Its own solar heating system which 
Is backed up by an electric furnance. Each system has an array of 20 solar 
collectors located on the roof. The collector array Is connected to a fan 
and electric furnance below the roof by ductwork. The ducted supply, fan and 
electric heater can be observed from the warehouse floor Just below the steel 
celling joists. 

System Operation: 

The solar system Is controlled by a two stage space heating thermostat located 
on the rear steel column approximately 5 feet above the floor. This thermostat 
controls two motorized dampers, the fan section, and the electric heater. The 
two motorized dampers are located in the hot air duct before It enters the fan 
section. Solar heat Is governed by a temperature differential sensing device 
which is attached to the fan section. 

The solar system operates as follows: 

1. When the space heating thermostat calls for heat on stage 1, and there 
Is sufficient heat In the collectors, (approximately 33®F above the In- 
door temperature) the fan will come on, the motorized dampers will shift 
Into the solar flow position and inside air will be drawn through the 
collectors and delivered back to the warehouse space via the ductwork and 
registers. 
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2. Should the collectors be without sufficient heat (less than 33°F) and 
the thermostat Is still calling for heat* the motorized dampers will 
shift Into the conventional heating position which bypasses the solar 
collectors completely. The fan will remain on and the electric furnance 
elements will turn on - supplying heat to the warehouse via the ductwork 
and registers. 

3. Should there be sufficient heat In the collectors yet not enough to 
satisfy the demands of the space thermostat the motorized dampers will 
remain In the solar flow position and the electric furnance will remain 
on in order to satisfy the space heating requirements. 

System Maintenance: 

The motorized dampers should be checked before system start up in the fall. 
Occasional adjustments may be necessary to assure that the dampers are 
closing tightly. The fan is permanently lubricated at the factory and should 
not require future lubrication. The electric strip heaters should not 
require adjustment. However, if failure occurs, a qualified serviceman 
should make the repairs. The solar collectors do not require maintenance. 

The collectors should be visually checked occasionally for glass breakage, etc. 
There are two furnance filters located in the ductwork below the roof. These 
filters are apparent to the observer and should be changed at least once a 
month during the heating season. 
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Honeywell 


THESE THERMOSTATS AND SUBBASES 
PROVIDE LOW VOLTAGE CONTROL OF 
MULTISTAGE HEATING AND COOLING 
SYSTEMS INCLUDING HEAT PUMP 
SYSTEMS 

□ T872 Thtrmottat rtquirat a Q672 Subbaaa. 

□ Q6V2 Subbaaa providaa lystam and fan 
•witching, wiring tarminala, and mounting 
bast for T872 Tharmoatat. 

□ T872 Tharmostat has silant duat-fraa 
marcury switchaa oparatad by coilad bimatal 
alamants. 

□ Q672 Subbaaa mounts on wall or horizontal 
outlat box. 

□ Adaptar plata availabla for mounting Q672 
Subbaaa on vartical outlat box. 

□ Haat antiiipator(.s) ara adjuatabla or fixad; 
cooling anticipator(s) ara fixad. 

□ External lavr-s and scale for tamparatura 
setting located on top of thermostat case. 

□ Cover thermometer on most T872 Thermo- 
stat models. 

□ Locking cover and locking lever screws 
available for T872 Thermostats. 

□ Plastic thermostat guards available for T872 
Thermostats. 

□ Key lock cover with tumbler lock availabla 
for T872 Thermostats. 


NJ. 

REV. 11-76 (.269) 


MULTISTAGE 
THERMOSTAT 
AND SUBBASE 
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STANDARD MODELS 

T872 THERMOSTATS 
HODEl^ SMT«bW I 
ELECTRICAL RATING 24 to 30V «c 
SWITCHING CoiM binwul tlcmtnti optraw marcury 
twiichai 

TEMPERATURE ADJUSTMENT. Haating and cooling 
lamng lavait. with comnKMi Kala locatad on top of 
tharmottat tiaia Common lavar for haaling and 
cooling on TS72R, I cooling lavar on T872E, and 1 
haaling lavar on T872K 

TEMPERATURE SCALE RANGE 44 to 86 F |7 to 
30 C|, standard, optional rangH availabla. 
THERMOMETER RANGE S2 to P8 F 1 1 1 to 36 C | 
CHANGEOVER DIFFERENTIAL 3 F|2C| minimum 
baiwaan haating and cooling Lavari may ba hi apart 
tor graaiar nparation 
INTERSTAGE DIFFERENTIAL 

Standard Modali machanical diffaranlial ii I F 
1 0.6 C I batwaan haaling or cooling itagat. oparating 
differential ii approximately 1.9 F |1 C| batwaan 
stages in heating or cooling 

Special Models have other differential raquiramanti. 
FINISH Silver bronze 

MOUNTING MEANS T872 Tharmoatat mounts on 
Q6/2 Subbaw SubbaM mounts horizontally on wall 
or oullat box Mounts on vertical outlet box with 
optional 130821 A Adapter Plate Asnmbly. 



FIG 1-DIMENSIONS OF T872 THERMOSTAT 
MOUNTED ON 0672 SUBBASE. 


OPTIONAL SPECIFICATIONS (T872 only) 

1 Temperature Scale Ranges 40 75 F |5 24 C| and 
75 90 F 124 32 C| with stop. 44 68 F |7 20 C| haating. 
80 86 F 127 30 C| cooling. 6 29 C (43 85 F) Celsius 
scale 

2. Nonadjustaole factory added stop Limits haatiisg 
wt point to 75 F 1 24 C I maximum, coobng sat point to 
75 F 1 24 Cl minimum 

3 Celsius scale, 6 to 29 C (43 to 85 F) 

4 Customer personalization. 

5 Locking cover and locking lever (sea Accessories). 

6 Thermostat cover less thermometer. 

7 Adiustable locking temperature stops. 

8. Voltage heat anticipation first or second stage 
heat or both (Table I). 

9 Fast cycling on heating staga(s) for electric heat 
applications 


ACCESSORIES 

1 liocking cover and locking lavar asMmbly Part 
No. 133627AA with tharmomater, 1 33627 AC without 
thermometer Includes cover, two screws and Allan 
wrench for locking ciwer, plus two No. 4 X I '4 inch 
(6.4 miUimatra) panhead screws to lock Ht point levers 

2 Universal thermostat guaid 

Part No 1 33722A. clear plastic cover and beige 
plastic mounting liaw 

Part No 1 33722D, clear plastic cover and clear 
plastic “ring type" mounting base Thermostat 
need not he removed from wall to install guard 
Part No 1 33723A, beige plastic cover and beige 
plastic mounting baw 

Part No 1 33723B, beige plastic cover and cleai 
plastic “ring type" mounting baw. 

3 Kay lock cover with tumbler lock mounts on 
T872 baM and covers tlieiiiiusiat Mt levers and subbase 
switches Two keys included Should not be used with 
130821 A or B adapter plate 

• 190103C blank face, intemal thermometer 

• 190903D external thermometer 


STANDARD 

BASE 


COVER 


RING TYPE 
BASE 


UNIVERSAL THERMOSTAT GUARDS 



I33627AC LOCKING 
COVER AND LEVER ASSY. 
WITHOUT THERMOMETER 



190103 D 
KEY LOCK 
COVER WITH 
EXTERNAL 
THERMOMETER 


FIG. 2-T872 THERMOSTAT ACCESSORIES. 


60 2116 2 


83 




TABLE 1 -T872 THERM08TAT BFBClPICATIOilB 


MODELS AND 





M 




■-UJ 


AVSv 


!'S^" S( 


rnm^ 

OfTIONS 


ArrWilSAT iUiV 

Apao Mm 





rfSAT 


UTIfSfl 

cgm 


rninxi 

nzi'ifi 

TS72A -Standard and Tradaiina 


STO 

1 

1 

HSH 

0.M.2A 

- 

0-1 .SA 

- 

-76 F icaiaplati' nop 
w/locking cover 


8TO 

1 

1 

■ 

0.M.2A 

- 

0-1 .8A 

- 

-Adi aniicipalor Ht .4 
amp 


STO 

1 

1 

■ 

0.M.2A 

- 

0-1. 6A 

- 

- Adiuttablo locking lem- 
paralura itopt IT/L) 
-76 F tcalaplate stop 

TS70A 

STO 

1 

1 

■ 

0.M.2A 

- 

0-1. 6A 

- 

w/iocking cover, no 
iharmomatai (for 
DODD. 


STO 

1 

1 

■ 

0.M.2A 

- 

0-1 .8A 

- 

T872B -Standard and Tradaiina 

\ 


1 

mm 


0.M.2A 

- 

0-1. 2A 

6-1. 6a 

-Adi •nticipator Ml .4 
amp 

T870B 


1 

a 

■ 

0.1-1 .2A 

- 

0-1 .2A 

0-1 .OA 

T872C -Standard and Tradaiina 


STO 

mui 

1 

- 

0.1-1 2A 

0.1-1.2A 

0-1 .6A 

— 

-76 F tcalaplate stop 
w/locking cover 


STO 

B 

1 

- 

0.M.2A 

0.M.2A 

0-1 .6A 

- 

-Fast cycling 


Elac Heat 


1 

- 

0.120.6A 

0.12-0.SA 

0-1 .6A 

- 

76 F icaleplaia itop 
w/locking covor, no 
thermometar (for 
DOOI). 

TB’OC 

STO 

1 


- 

0.1-1. 2A 

0.M.2A 

0.1-1.5A 

- 

1 2 F diffaroniial be- 
iwaan HI and H2 stages 
(T872C 13681 

1 

i 

STD 

1 

7 

1 i 

i 

- 

0.1-1 .2A 

0.M.2A 

0.M.6A 

- 

T8720 -Standard and Tradaiina 


■jjjjnjjgHjjl 

2 

mm 


0.M.2A 

0.M.2A 

mgs 

6-iOA 

-Adiuiiabla locking tem- 
perature stops (T/Ll 

T8700 


2 

H 

IH 

0.1-1 .2A 

0.1-1 2A 

BBI 

0-1 OA 

T872E -Standard and Tradaiina 

T870E 


- 

2 


- 

- 

0-1.2A 

0-1. OA 

T872F -Standard and Tradaiina 

! 


2 

_ ! 

- 1 

0.1-1.2A 

0.1-1.?A 

- 

- 

-Locking cover 

T870F 


2 

- 


0.1-1.2A 

0.1-1.2A 

- 

- 

-Fast cycling 



2 

- 

- 

3.12-O.SA 


- 

- 

T872G-Hoai iiump, cool 




IHHI 






chanfeover, with last 
cycli ig 

T870G 

Ht Pump 

2 

ID 

11* 

0-1. OAb 

0.1-1.2A** 

i 

• 

0-1. OA 

T872H- Use w.rh 0672C 

New 

Ht Pump 

1 

1 

1* 

0O.8A>> 

- 



T872M- Motel heaiing^ooling 




i 






application (requires 
manual changeover 
remote switchi igl 

T870M 

Panel 

Switching 

1 

1 

1C 

0.1-1. 2A 

- 

0-1. 6A 

- 

T872N Heat pump, heat 
ch.ingeovei 

New 

Ht Pump 

2 

n 

i! 

0.M.2A 

- 

0-1.0A 

- 

T872Q -Night setback heating 

T87(X1 

STO 

1« 

- 

SB 

0.1-1. 2A 


- 

- 

T872R -Standard 

T870R 

1 |||||||||[431ZB3!!Ii^^ 


1 

HBH 

0-1. SAD 

- 

0-1.6A 

- 

T872S - Heat , . heat 

changeover 

New 

Hi Pump 

2 

1 

■ 

0.1-1. 2A 

0.M.2A 

0-1. OA 

- 

T872T -RepreMittatlva modal 

New 

STO-Vant Stage 

IKHI 

2 

1 1" 

0.1-1. 2A 

- 

0-1. OA ’ 



*Chang«ovtr stagt oparaiai with cooling. 

^Fixad voltaga typa aniicipaiion. 

cNonadiutiabla haanng changaovtr itaga HI at 60 F (16 C) . 

‘^Manual chati'jcovar iiaga— uia Q672B.L tubbata. 

*Providoa night $«tback uaad with standard T872 at«d timar oparatad renwia twitching. 

* Ventilating stage (Saa Fig. 31.1 

OSacond stage. Also available with fast cycle anticipation (0.12-0.6A) with vollaga hooter, or without anticipation. 
^Changeover stage operates with hHting. 

^ Oapartmeni of Oafansa. 


















































































0072 8UBBA8E8 


MODELSr Sm ubto in form 7<V620e. 

ELECTRICAL RATING; 

Switdi eonuou-2.S amp at SOV ae (7.S amp inniih). 
Malfunction light (optional)- 24 to SOV ac. 
SWITCHES: Two map-acting iwitehaa (ont twitch, 
Q672G and K, no iwitehat on Q672D), oparatad by 
lavan. Switch pocition it ihown on tealaplata. 
MOUNTING: DaN^iad to mount hociaontally on an 
outlet box or wall. Adapter plate amambly availabia 
for mounting on a vardealoutlm box (aaa Aocaworiat). 
nNISH: SUvar brooM. 

DIMENSIONS in inchat (millimatfat|: S9/16 (90) 
high; 5 5/8 (142) wide; 5/16 (8) deep (Fig. 1). 
OPTIONAL SPECinCATIONS (Q672 only): 

1. Malfunction indicator light with rapLaoaabia bulb 
availabia on all models. Indicator can stow FILTER, 
CHECK. EM. HT. (amargancy heat), or LK. OUT 
(lockout). Specify indication whan ordering. 

2. External jumper between Rc-Rh common 
heating<ooling tranrformar. Jumper ' field removable. 

3. System twitching marked HEAT-OFF/RESET- 
COOL for systems requiring impedance relay retet. 
Available on (^72B only. 


4. "G” terminal imiated on heating to provide fan 
relay operatioo from external low voltage fan switch 
(Q672B only). 

5. Auto fan operation on both heat and cool (()672B 
only) 

6. Common R terminai for heating/cooling. 

7. External O and B torminal Jumper (Q672G only). 

8. Jumper between W2-X2 terminals (Q672F only). 

9. Jumper between E-X2 terminals (^72F only). 

10. Changeover in cool or heat made for heat purapa. 

1 1. /Vuto fan in EM. HT. for heat pumps. 
ACCESSORIES: 

1. Adapter plate assembly. Part No. 1S0621A, for 
mo'">ting on vertical outlet box. Assembly includes 
hl. . ring and cover plate. 

2. /Ulapter plate assembly. Part No. 1S0821B, for 
coveting old thermosut marks on wall. Cover plate only. 

5. Indicator replacement bulb. Part No. 12^71. 

4. Field addable indicator light assembly. Part No. 
1357S4A /Assembly includes retainer plate, 2 self* 
tapping screws, light bulb with 2-3/4 inch (70 milli- 
metres) Icadwires with spade terminals and lenses. The 
0672 lenses indicate FILTER, CHECK or EM. HT. 


INSTALLATION 




CAUTION 


1. Installer must be a trained, experienced 
serviceman. 

2. Disconnect power supply to prevent electrical 
shock and equipment damage. 

3. l)o NOT short acron coil termuials on relay. 
This nuy burn out the heat anticipator. 

4. Run wires as close to the subbase as possible. 
To prevent interference with the thermostat 
Imkage, keep wire length to a nunimum, and 
make certain wires do NOT protrude outward 
beyond standoffs (Fig. 5). Push excess wire 
back into the hole, and plug hole to 'prevent 
drafts from affecting thermostat operation. 

5. Do NOT overtighten thermosut captive mount 
inq Krews This may damage the threads in the 
subbase. 

6 Alwiiys conduct a thorough checkout when 
installation is complete. 


IMPORTANT 

Thermostats are calibrated at the factory using 
subbases mounted at true level Inaccurate sub- 
base leveling will cause thermostat control 
deviation. 


LOCATION 

Locate the thermosut about 5 feet ( 1.5 metre) above 
the floor in an area with good air circulation at averags 
temperature. 

not mount the thermosut where it may be 
affected by- 

- drafts, or dead spots behind doom and in comers. 

-hot or cold air from ducts. 

radiant heat from the sun or appliances. 

- concealed pipes and chimneys. 

-unhrated (uncooled) areas behind the thermosut. 

SUBBASE MOUNTING 

The subbase is designed for mounting on a wall or 
hcrixontal outlet box. (Adapter assembly. Part No. 
13l'621B, with cover plate only it available for covering 
wall marks from old thermosut.) An adapter assembly, 
Part No. 130821 A, with adapter ring and cover plau is 
available for mounting on a verti^ outlet box. To 
mount subbase, proceed at follows: 

1. At the location selected, prepare an opening for 
the thermosut wires. 

2. Run low voluge thermosut wires to the location, 
and pull about 4 inches (100 millimetres] through the 
wall opening. 

NOTE. Use color-coded thermosut cable for proper 

wiring 

3. \t mounting the subbase on a vertical outlet box 
(Fig. 3), install the adapter ring with the 2 screws 
provided. 
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FIG. 3-INSTALLATION OF 0672 SUBBASE ON 
OUTLET BOX. 


4. Puli thermostat cable through cover plate (if uied) 
and subbase opening. Secure the cover plate ai. ' tubbaae 
with the 2 screws provided, but do not tighten. 

Thermostats are calibrated at the factory using sub- 
bases mounted at true level. Inaccurate subbase Itvaling 
will cause thermostat control deviation. 

5. The subbase mounting slots provide for minor out 
of level adjustments. Level the subbase using a spirit 
level, as shown in Fig. 4 and tighten subbase mounting 
screws. 



WIRING 

All wiring mutt comply with local elactrical oodM 
and ordinanew. 

A letter code it near each terminal fc: easy idertinca- 
ticMi. Typical terminal designation and wiring connections 
are listed in Tablet 2 and 3. 



FIG. 5-BARRIER CONFIGURATION. 


TABLE 2-TERMINAL DESIGNATIONS 


TERMINAL 

TYPICAL CONNECTION 

8 

Heattng damper motor; changeover valve 
(if used). 

E 

Emergency heat relay. 

G 

Fan relay coil 

0 

1 tooling damper motor; chan^eowei valve 

|(d used). _ _ , 

[Power connection to transformer (in- 
turnaily connected for cooling and 
heating). 

Rc 

Power connection to cooling transformer. 

Rh 

Power connection to heating transformer. 

wi 

Stage 1 heating control. 

W2 

Stage 2 heating control. 

■"'I 

Stage 1 cooIt,^ control. 

V? 

Strige 2 cooliog control. 

X-. ; A2 C 

Clogged filter switch. 


TABLE 3- ALTERNATE CONTROL CIRCUIT 
TERMINAL DESIGNATIONS 


ALTERNATE 

DESIG- 

NATIONS 

STANDARD 

OESIG 

NATION 

TYPICAL 

CONNECTION 

V 

V 

ft 

24 volt power supply 

HI 

- 

WI 

First stage heating 

H2 

Y 

W2 

Second stage heating 

Cl 

M 

Y1 ' 

First stage cooling 

C2 

- 

Y2 

Second stage cooling 

F 

F 

G 

Fan 

« 

- 

B i 

Heating changeover 

- 

R 

0 

Cooling changeover 


Ilia shape of the terminal barrier permits insertion 
of straight or conventional wrap-around (Fig. 5) wiring 
connections. Either method is accept ble. When making 
connections, strip wire to the length specified in Fig. 5. 

Follow the equipment manufacturer's wiring intuuc- 
tions, if available, when wiring the subbase. If not avail- 
able, Figs. 15 and up show typical T872-Q672 system 
hookups. 
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FIQ. e-INDIVIDUAL SCREW WIRING FOR 0672 
SUBBASE. 


Run wirtt u dot* to th« lubbu* «t pouibit To 
prtvtnt intarftrtnce with tht thtrmo(tJt linlugi, kMp 
wir« Itngth to i minunum, <nd m^ka ctrtain «nrtf do 
NOT protruda outward bayond itandofft, (Fig 6) Push 
axcMi wira back into tha hola. anJ plug hola to pravant 
drafti from affacting tharmostat operation 

HEAT ANTICIPATOR SETTING 

Sat tha heat anticipator scale to match the pnmary 
control rating When using a T872 Thermostat with 2 
itagai of heating, set both heat anticipators to match 
thair raspactive primary control rating If the primary 
control nameplate has no rating or if further adjustment 
is necessary, use the foUounng procedure to determine 
tha currant draw of each stage 

Tha currant draw of each haatrig suga must be 
measured with tha thermostat ramovad 

1 Connect an ac ammeter of appropriate lange be 
tween tha heating terminals of tha s abbasa 

Stage 1 - between W1 and RH or R. 

Stage 2 between W2 and Rfi cr R 

2 Move the system switch to IKAT or AUTO 

3 After 1 minute, read th » ammeter and record 
the reading 

Stage 1 amp 

Stage 2 amp 

4 After mounting the ihermostut (see Thermostat 
Mounting, next paragraph), set the adjustable heat 
antidpator to match the respective reading measured 
in step 3 



FIG. 7-ADJUSTABLE H E A T A N T I C I P A TOR 
SCALES 


If equipment cyclat too fast, sat tha anticipator to 
a highei current rating, not more than 1/2 divinon at a 
time, and i> heck cycle rata Most conventional 2 stage 
heating equipment is dasigiud to operate at 3 cyclat par 
hour, and I staga heating equipment at 6 cyclat par 
hour, at SO percent load conditions. When using a T872 
Thermostat in heat pump systems, sat tha heat antia 
(latoi at 140% of tha actu<tl piimary control currant 
draw to reduce the cycling raia 

Most heat pump systems should cycle 2 1/2 to 3 
times per hour 

THERMOSTAT MOUNTING 

1 Remove the thermostat from the polystyrene 
shipping cont.iinei 

2 Remove the thermostat cover by pulling tha 
bottom edge of the cover upward until it snaps free of 
the locking springs 

NOTF The cover is hinged at the top and must be 

lemoved by pulling up at the bottom 

3 Carefully remove and discard tha pol>;«yrana 
packing insert which protects the mercury switches 
dll' ng shipment 

4 Tumi the thermostat base over and note the spring 
fingr'is which engage tha subbase contacts Make sura 
the spri.ig fingers are NOT bent preventing proper 
electric.il c. rit ict with the subbase 



FIG 8 RANGE LIMITING AND LEVER LOCKING 
ME THOOS 


‘i the heal antici(iator indicatoi(s). Fig 7, to the 
respective cuirent setting of each stage See Heat 
AntiC4>aioi ;i<’tting 
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6. If tiM iharnMwui providtt I'M opbonal lockuig 

Imr uwtnbly, iniuU th« 2 Mif upping lertwi (Fig. 8) 
in tht Invar nrini, if dmirnd. 

7. If thn tharnKMint providM optioonl locking oovw 
aMtmbiy, mmi th« 2 Allan locking icraw* in tha covar 
with tha WTvnch provtdad (Fig. 9). 

6 Noia tha ubi along tha top inkda adga of tha 
ihormoaut baaa Tha labt fit tha wbhaM tockM. Hang 
tha tharmoaut on tha tubbaw and lightan tha captivt 
mounting aerawi (Figi 3-4) on tha tharmoatat baaa. Do 
NOT ovartighlan tharmoaut captiva mounting acrawa. 
Thii may damagt tha thraada in tha aubbaaa. 

9 Hang tha uppar adga of tha tharmoaut covar on 
tha baaa and awing covar downvrard until it angagaa with 
apnng clipa on baaa Tightan tha locking covar acrawa, 
if aaaambly la providad. 



FIO. •-INSTALLATION LOCKING COVS A SCREWS 
ASSEMBLY. 


SETTING AND CHECKOUT 


CAUTION 


On ayaiama uaing a gaa valva, navar apply a jumpar 
acroaa tha valva coil tarminala, avan tamporarily. 
Thu may burn out tharmoaut haat antiapator(a). 

SETTING 

TEMPERATURE SETTING 

Move the H (heating) and C (cooling) levera (aee 
Fig 10) to the deaired poaitiona On modela with 2 
ttagei of heating or cooling, the ume lever controla both 
atagea The minimum differential between heating and 
cooling act pointa la 3 F 1 2 C | at midacale 

If model haa optional acrewa to lock temperature 
control levera. looaen theae acrewa before nuking 
temperature ad)uatment. tighten when levera are aet at 
deaired poaition. 

SUBBASE SETTING 

SYSTEM SWITCHING poaitiona control theimoaut 
operation aa foUnwa (aee bating of modela for poaitiona 
applicable to model being inatalled) 

OFF both the heating and cooling ayatema are off 
If the fan awitch la at AUTO poaition. the cooling 
fan la alao off 

HEAT heating ayatem la controlled by the thermo 
aut Cooling ayatem la off. 

AUTO completely automatic heating or cooling 
controlled by the thermoatat. 

COOL tharmoatat controla the cooling ayatem. Heat- 
ing ayatem ia off 

EM HT emergency heat relay ia energised Cooling 
ayatem ia off 

FAN SWITCHING poaitiona control fan operation 
aa foUowa 

ON fan operatea continuoualy 
AUTO fan operatea with cooling equipment aa 
controlled by the thermoaut or with the heating 
equipment a; controlled by the plenum awitch. 
CHECKOUT 
HEATING 

Move the ayatem awitch on the Q672 Subbase to 
HEAT or /'UTO Move the H lever on the T872 (Fig. 


10) about 10 F |6 C| above room temperature. Both 
atagea of heating system should aurt and the fan should 
run after a short delay. Move the H lever about 10 F 
|6 C| below room temperature The heating equipment 
should shut off, and the fan should run for a short time, 
then shut off. 



acAiraiAui i coolinu >m* 


FIG. 10-INTERNAL VIEW OF T872D (WITH 2 
STAGES OF HEATING AND COOLING). 
COOLING 

Move the system awitch on the Q672 Subbaae to 
CCX)L or AUTO Move the C setting lever on the T872 
Thermostat (Fig 10) about 10 F ]6 C) below room 
temperature. The cooling equipment and fan should 
aurt. If tha ayatem hat 2 atagea of cooling, both tugea 
should start Move the C lever about 10 F 1 6 C | above 
room temperature The cooling equipment and fan 
should atop. 

FAN 

Move the ayatem awitch to COOL, OFF, or AUTO. 
If necessary, poaition both temperature setting levers 
near midscale to that the heating and cooling equipment 
are off Move the fan twitch to ON The fan should run 
continuoualy. When the fan twitch ia in the AUTO 
position, fan operation it controlled by the heating or 
cooling system. 
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C AU I ION 


Mon MTrtelnf. dinownct pomr nipply to 
pnvmt olo c tri c il riMxk or oqulpwwit d«n^. 


THERMOSTAT 

T872 ThoniMMUti an aoeurauiy ooUfaratad at tlw 
faetory, THEY DO NOT HAVE PROVISION FOR 
HELD CALIBRATION. 

THERMOMETER 

To oallbrata tha tharmooMtar; 

1. Ramovt thaimoatat com by puUiiifl up from tha 
bottom until it daan tha locking tpringa. If rovar haa 
optional lockinQ ■crawi, than muat ba backad out bafon 
com can ba ramovad. 

2. Sat tha com on a ubia naar an aocurata 
tharmomatar. 

3. Afiar allowing 5 or 10 minutat for itabiliaation. 
compara tha raadingi. If thay ara tha lama, raplaoa 
com and put lyitam into operation. If thay an 
diffarant, mcalibrata tha tharmosut tharmomatar, atop 4. 

4. Inaart a attull a enwdrim in tha tharmomatar ihaft 
(Fig. II) and turn it until tha tharmomatan nad tha 
aama. Whan tharmomatar ia calibntad, nplaca com and 
plaoa ayatam and fan twitchn for dadnd opantioo. 
NOTE: Hand haat will offnt tha tharmomatar raading. 

After making each adjuatirtant, wait 5 or 10 minutm 

for tha tharmomatar to ttabiliaa bafon oomparing. 



FIQ. 11-THERMOMETER CALIBRATION. 


BULB REPLACEMENT 

Before replacing bulb, shut off tha power supply to 
prevent shorting out tha transformer at tha bulb 
terminals, or move subbasa system switch to "OFF.” 

Replace bulb in subbasaa with optional malfunction 
light as follows. 

1. Ramova tha tharmoatat from Uk' subban. 

2. Ramova tha snap-on shield that covan tha light. 

3. Disconmet tha field win from tha "X" tarminal 
to prevent shorting out tha transformer at tha bulb 
terminals. 


4. Smp out the old bulb and roplM h «dth a now 
bulb, FMt Na 129S71. Hm bulb oosMoot AouM not in 
tho dopnwion in tha aoelwt bon. Hw bulb noy bo 
icrawad in forthor, if noeanary, for o bottn NiPt i loN 
(lonnaction. Whan inatolling bulb, un umdimom pMora. 

5. Rooonnoot tha fiald sain to lanainol "X.” 

6. Ropinoa tha AMd and mount tho tharmoatat. 


INDICATOR LIGHT ASSEMBLY 
INSTALLATION 

Tha 1SS7S4A Indicator Light Anambly may ba fMd 
added to moat Q672 Subbaaat. Tha asae m b l y mounts 
directly on tha aubban and may ba inatallad bafon or 
aftar tha aubban is mountad. To install tha indioator 
light aaaambly, un tha following prooadun. 



MM 


FIO. 12-INSTALLATION OF INDICATOR LIGHT 

ASSEMBLY. 


1. If tha tharmosut it mountad on tha Q672 Sub- 
ban, rantova tha thaimoeut cover. NOTE: If the com 
has opootul locking screws, than mutt ba backed out 
bafon com can ba ramovad 

2. Looaan 2 captive screws and ramova tharmosut. 

3. Select either HLTER, CHECK, or EM. HT. Ians 

4. Place tha Ians o>'ar tha recess cavity on tha sub- 
ban, and place tha black rauinar plate om tha Ians. 

5. Start 1 salf-upping tenw through tha left-hand 
hole of tha retainer plau and laiu. 

6. Pivot Ians and plate out of way at shown in 
ng. 12. Innrt bulb into racassad cavity, aitd route wires 
toward left-hand tide of subban. 

7. Pivot Ians and rauinar plate into poation, and 
start second salf-upping screw in right hand retainer 
hole. 
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To wiro tedtaoior b^hi mmmUf, un tlM foUo««taf 
pvootdutO' 

1. Room 1 iadiottor U^hl *Mdwiic to tiM R or RH 
lubbM* twmiMl, and fMM booMtli tlw wmdaal lorow 
(Fl« IS). 

2. Routt Mcond Indicttor U^t Itadwirt to right 
rataintr icrtw. 



FIO 13-CONNECTING 136734A LEAORMREt. 


S. Routt wilt troai iadteator h|ht eoutrol ttdieh lo 
fl#t rMttatr aeiott Attteh both iadtetor awiieh «ht 
aad iadtoator U^t Itadnirt to rtgh* rttaiatr now. 

4. Cbaatct rtiaiialag iadleotor Mfht ooairai iwlloh 
who to poauroa Heoadary log of hotdag tiaarfonw 
(«4 14). 



AND CONTROL SWITCH. 


Rttnouni tht thtrmoaui, and rtatort tht powtr 
aipijiy. To chtck indicator light optration, iumptr tht 
ind^tor light control. Tht uidicutor lamp ihould Ught. 
Afttr rtmoving tht jumptr, tht lamp diould go out. 


THERMOSTAT-SMBIASE APPLICATION 


Tht tchtmatici on th* following pagat art dividtd 
into four group* 

1 . Sundard arcuit* with AUTO htat-cool changtovtr, 
pagt 11. 

2. Standard circuit* with MANUAL htat cool changt 
ovtr, pagt 17. 

3. Htat Pump circuit* with changtovtr in cooling 
AUTO, pagt 21 

MAN'JAf , (Mgt 28 

4. Htat Pump circuit* with changtovtr in htating 
AUTO, pagt 32 

Within group*, tchtmatici art gcntrally arrangtd 
alphabttically by lubbat* modtl, than thtrmottat modal 
For additional information on Q672 Subba*a/T872 
Tharmoitai combination*. *tt form 70 6208 

Circuit dticription* and ttrminology i* dtfintd a* 
follow* 

For itandard htating cooling circuit* 

AUTO CHANGEOVER rtftr* to tht prtatnca of 
an AUTO position m th* syittm twitching 
(EXAMPLE Q672E with OFF HEAT AUTX> 
COOL twitching), dot* not rtquirt twitch 
movtmtnt to changt mod* 

MANUAL CHANGEOVER rtquirt* a tytttm 
twitch movtmtnt to changt modt (EXAMPLE 
Q672B with HEAT OFF COOL twitching) 
T872D thtrmottat* with 2 htat and 2 cool 
twitcht* art the Am on mott ttandard circuit*. 
Mott ttandard r r Tradtlin* tubbaat* (Q672 A-E, 
G) can be uttd tvith T872A F ttandard 
Tradtiint tl ermostat*. The tchtmatict can be 
field modifi k 1 as required. 


For htat pump circuit*: 

CHANGEOVER VALVE- optrattt on Cooling 
Tht rtvtrting valve or relay it activated tithw 
by moving tht tytttm twitch to COOL 
(manual changtovtr) or by a mercury twitch 
which maktt on a temperature rite (auto 
changtovtr). 

CHANGEOVER VALVE optrattt on htating. 
The reverting valve or relay it activated either 
by moving the tytttm twitch to HEAT (manual 
changtovtr 1 or by a mercury twitch which 
maktt on a itmperaturt fall (auto changtovtr ) 


For all circuit components 

Etch mercury twitch it identified by function, 
at follow* 

HI Stag* 1 htating 
H2 Stage 2 htating 
Cl Stag* I cooling 
C2 Stag* 2 cooling 
C/0 CKmgtovtr (htat pump*) 

Each anticipator it idtntifitd at adjutubl* or fixed, 
at well at i.tming which twitch it affects. FOR 
EXAMPLE HI adjuttabi* anticipator. Cl flxtd 
anticipator 

All T872 thtrmotutt ute mercury twitch**. Each 
tchematic will indicat* twitch optration by 
being drawn ui th* open poation with an anow 
indicating optration with a ttmptratur* RISE 
or FALL 
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fTiO. tt-INTINNAC tCHIMATIC AND TVMCAL HOOKMi* ^OR Q«7aA •UttAfl WITH TtTtO THINMOtTAT. tUMAfI 
RROVlOU HIAT-ORR-COOk tVtTIM AND AUTO-ON RAN IWITCHINO. 



RIO. lO-INTtRNAL tCHCMATIC AND TVRICAI. HOOKUR ROA Qf72C tUOOAM WITH 71710 THIRMOSTAT. tURRASR 
RROVIOtf ORR-AUTO SVtTtM AND AUTO-ON RAN fWITCHINO. 
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FIO. IT-INTCRNAL SCHIMATIC AND TVAICAL HOOKUP rON Q«7>C SUOBAIK WITH TtTai THBRMOtTAT. lUBBAM 
PROVIOKS OPP-AUTO ANO AUTO-ON PAN tWITCHINO. RC TBRMINAL POR COOLINO ONLY. 



FIQ. la-INTCRNAL SCHEMATIC AND TYPICAL HOOKUP PON QITaE SURBASC WITH TETSO THBRMOtTAT. tUBBAtt 
PROVIDES OPP-HEAT-AUTO-COOt. SYSTEM ANO AUTO-ON PAN SWITCHING. RC-RH TERMINALS POR SEPARATE 
HEATING ANO COOLINO CIRCUITS. 
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no. IO-INTCHMAL tCHVMATIC AND TVNCAL HOOKUP roA Q«7SK SUOIACI WITH TtTIO THtRMOtTAT. tUOOASB 
AROVIMt OrnHBAT'AUTO'COOt SVITCM ANO AUTO-ON BAN BWITCHINO. A TBAMINAC AOA COMMON MBAT- 
INO ANO COOUNO CIACUIT. 



no. lO-INTBANAl. BCHBMATIC ANO TVnCAU HOOKUP POA Qt72B tUBBASB AND TBTtO THBAMOSTAT. BUBBABB 
PAOVIOBS OPP-HBAT-AUTO-COOL BVSTBM ANO .^UTO■ON PAN BWITCHINO. AC-AH TBAMINALS POA BBPAAATB 
HBATINO ANO COOUNO CiACUiTB. 
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rio. 31-INTCHNAl. f,CM>IMATIC AND TVIUCAL HOOKUP FOA QtTie ftUBAAiC AND T*7aO TMtNMOSTAT. SUMASC 
FROVIDCS or r-HCAT-AUTO-COr/L SV*Tf M AND AUTO-ON FAN SWITCHING. 
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FIG. 22— INTCttNAL SCHEMATIC ANO 1 VFICAL HOOKUF FO« QC72F SUGBASE AND TS720 THCRMOSTAT. SUBBASE 
PROVIDES OFF.EM.HT-HEAT-AUTO-COOI. SVSTCM ANO AUTO-ON FAN SWITCHING. CMERGKNCV HEAT RELAV 
ANO EIGHT ARC ENERGIZED WHEN SWITCH IS IN EM. HT. POSITION. 
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no. a>-INTCIINAL SCHEMATIC AND TVSICAL HOOKUE FOR QS72F tURBASB AND TSTSO THERMOSTAT. SUEBASB 
FROVIOCB OFF-CM. HT.-HBAT-AUTO-COOL. SYSTEM AND AUTO-ON FAN SWITCHING. EMBROBNCV NEAT RBI 1 .AV 
IS BNBROIZBD WHEN SYSTEM SWITCH IS IN EM. HT. FOSITIONi UOHT OFERATES WITH SBCONO STAOB OF 
NBATINO. 



FIO. a^NTBRNAL SCHEMATIC AND TYPICAL HOOKUF FOR QS72F SUBBASE WITH TS7SC THERMOSTAT. SUBBASB 
PROVIDES OFF-EM. HT.-HEAT-AUTO-COOL SYSTEM AND AUTO-ON FAN SWITCHINO. EMBROBNCV HEAT RELAY 
ENEROIZEO WHEN SWITCH IS IN CM. HT. FOSITIONi LIGHT OFERATES WITH SBCONO STAOB HEATING. 


^'Z 
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aS-tNTKNNAL SCHIMATIC AND TYPICAL HOOKUP PON Q«72P tUNAASE AND Tt72C THINMOITAT. SUMASB 
PNOVIOES OPP'BM. HT.'HEAT'AUTO-COOL SYSTEM ANO AUTO-ON PAN SWITCHINQ. 



/}\fACTO*VkDMOIM>.MMCTIONliaNT(amOM«U A "t" AWO -Qr UWMtMtt l(»TIOWU ••••• 


Pia. 2S-INTCNNAL SCHEMATIC ANO TYPICAL HOOKUP PON QSTSG SUBBASE ANO TSTtO THBNMOSTAT. SUBBASE 
PNOVIOES OPP-AUrO 8VSTEM SWITCHINQ ONLY. 


nc 













^lO. tT-INTBRNAL tCMIMATIC AND TVRICAL HOOKUP POR Q«7aK tURRASC AND TtTID THIRMOITAT. SURRASI 
PROVIDKS OFP'HRAT-AUTO-COOL tVfTIM SWITCHINO ONLY. 


STANDARD CIRCUITS WITH MANUAL HEAT-COOL CHANGEOVER 



PIO. RR-HNTRRNAU SCHEMATIC AND TYPICAL HOOKUP POR QR73R SUBRASR AND TB72D THRRMORTAT. RURRARR 
PROVIORS HRAt-OPP-COOL RYRTCM ANO AUTO-ON PAN SWITCHINO. 
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FIG. 2t-INTCNNAL SCHEMATIC AND TYPICAt. HOOKUP FOR QS72B SUBBASE AND TI720 THEAMOSTAT. SUBSASE 
PAOVlOES HEAT-OFF'COOL SYSTEM AND AUTO-ON FAN SWITCHING O TFRMINAL IS ISOLATED ON HEATING 
TO PMOVlOE FAN RELAY OPERATION FROM EXTERNAL LOW VOLTAGE FAN SWITCH. 



PROVIDES HEAT-OFF-COOL SYSTEM AND AUTO-ON FAN SWITCHING, AND AUTOMATIC FAN OPERATION IN 
HEATING AND COOLING FOR ELECTRIC FURNACE. 
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no. la-tNTtRNAU SCHEMATIC AND TVPICAt. HOOKUP POK QS7«6 S>- SOASC AND TS72C THERMOSTAT. SUBBASE 
PROVIDES HCAT'OFP'COOU SVbTEM AND AUTO-ON FAN SWITCHING. 
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no. 99-tNTtRNAI. SCHCMATIC AND TVnCAI. HOOKUP fOR Q«7Sr« BUBCAM AND YB7IO THCAMOSTAT. NO BUBBAU 
BWtTCMINO IB PROVIDCO. 


I 


rAU 



iUMHA SUMAU TIMMINAUS MC ANO HH rOM COMMON HCATINQ AND COOLING TRANtFOIlMCII 
^FUCOTOMAKC ATfAr|l(C| 


ORIGINAL FAGB IS 
OF POOR QUALITV 


1*10. 34-INTCIINAL BCHKMATIC ANO TYPICAL HOOKUP PON QB720 SUBBABB ANO TB7BM THBNMOBTAT. BVBTBM 
BWITCHINO TO Bl PNOVIOCO KXTCRNALI.V. BBCONO-BTAOC HEAT IS PIXKO TO MAK8 AT BO P |IB C|. 
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irta. SI<-tNTKNNAk SCHKMATie AND TVmCAL HOOKUP POA Q«7>C/T«T2H IN HEAT PUMP APPUCATION. THgAMOKTAT 
PNOVIOKt I'ETAOC HIATINO AND ^«TAOC COOUNOi CHANOKOVEN VAI.VE OPERATES WITH COOWINO. SUB* 
BASS PROVIDES OPP'AUTO SVSTEM AND AUTO-ON PAN SWITCHINO. 



A 

A ,. /2\ SWITCHING TO DtSIC.NATlO fOJITlOHi ONI.V. 

KM R lomv PROVIOI DISCONNfCT MTANS AND OVt RLOAD ^ 


PROnCTIW AS Rf aUlIKO 


A f ACTOAV ADDtU MAlTUNf T10N LIGHT (OPTIONALV 


PIO. SS-INTSRNAl. SCHEMATIC AND TVPtCAi. HOOKUP FOR Q«72E/rir20 IN HEAT PUMP APPLICATION. THERMOSTAT 
PROVIDES S'STAOE HEATINQ AND l-STACC COOLING: CHANGCOVER VALVE OPERATES WITH COOLINO. SUB- 
BASE PROVIDES OPP-HSAT-AUTO-COOL SVS7CRR AND AUTO-ON FAN SWITCHINO. 


101 


60 - 2116-2 








m 


no. ay>HNTBIINAL tCMBMATIC AND TVnCAk MOOKU# BOA 0*’tB/rf9a0 'N HCAT BOMB ABBUeAY:gN. TNSAMOSTAT 
BAOVIOCi rSTAOt HBATiNO (SBCONO'STAOB HBAT If BAIT CVCUNO) AND 1*BTAOC COOLiNOl CNANOBOVIN 
VALVB OBtAATCf WITH COOUNO. fUBAAtC BAOVIOtf OBB<BM.MT^HBAT-AUTO>CDOi. fVfTBM AND AUTO<ON 
BAN IWITCHIND. 



BIO. 3B-INTEANAL SCHKMATIC AND TVBICAL HOOKUB BOA Qt7aB/TI7aO IN HEAT BUMB ABBLICATION. THBAMOSTAT 
BAOVIDCS 3-STAOE HBATINO (SBCONO-STAOE HEAT IS BAST CVCLINO) AND l•STAaB COOUNO l CHANOEOVB A 
VALVE OBEAATES WITH COOLINO. SUBBASE BAOVIOES OBB-EM.HT<HEAT*AUTO-COOL SVSTEM AND AUTO-ON 
BAN SWITCHINO. 
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no. 19-INTIRNAL fCHCMATIC AND TVMCAL HOOKUP V-'OR QtJtPfmM IM MCAT RUMR AM>UC ATION. TMCRMOKTAT 
RROVIOKI t>STAOI HBATINO CSKC0N04TA0I HBAT <t FAST CVCUNO) AND I'iTAaB CDDkINOt CHANOIOVCR 
VALVB ORCRATCS WITH COOUNO. •UBBASI MOVtDU 0f'R*C00l.>AUT04«KAT>CM. HT.tVSTCM AND AUTO*ON 
TAN SWITCHINO. 
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no. 4ff-INTCRNAI. tCMIMATIC AMD TVnCAI. MOOKUR ROA atriR/TiTtO IN MCAT RUMR AM>UCATION. THBIIMOSTAT 
RAOVIOBS t’STAOB HCAI’INO AND 14TAOB COOLINOl CHANaBOVBH VALVB OMtRATB* WITH COOLINO. 
tUBBAM RROVIOKS OmCOOL<AUTO>HBAT>BM.HTfV»TCM AND AUTOK>N BAN SWITCHINO. 
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Fia. 4t-^NTtHNAl. tCMIMATie AND TVPtCAL HOOKUP PON <MPIP/TtPia IN HBAT PUMP APPUCATION. THKNMOtTAT 
PKOVIOC* t-STAOt HEATINO AND l•■TAOC COOUNOl CMANOIOVIN VAI.VB OPBRATM WITH COOUNO. SUB* 
BAtB PKOVIOBt OPP*COei.<AUTO>HBAT>BM.HT.tVBTBM AND AUTO^N PAN SWITCHINO. 



PIO. «t-INTBANAl. SCMBMATIC AND TVPiCAt. HOOKUP PON 0PT3P/TBT20 IN HBAT PUMP APPUCATION. THBKMOBTAT 
PKOVIOBt MTAOC HBATINO AND MTAaB COOUNO) CHANOBOVBR VALVB OPBRATBt WITH COOUNO. iUB- 
BASB PKOVIOBt OPP-COOL>AUTO>HCAT-BM.HT.tVtTCM AND AUTO>CN PAN tWITCHINO. 
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no. 4»-INTCilNAi. SCHEMATIC AND TVMCAi. HOOKUE POR aSTaj/TETM IN MEAT RUMR ARRUCATION. THgRMOETAT 
PROVIDES t STAOE HEATINO AND MTAOE COOUNOi CMANDEOVBR VALVE OPtRATEl WITH COOUNO. tUD- 
EASE PROVIDES OPP>COOL«AOTO*MEAT SYSTEM AND AUTO-ON PAN EWITCMINO. 



PIO. 4A-INTERNAL SCHEMATIC AND TVPICAL HOOKUP POR OSTtJ/TSTao IN HEAT PUMP APPLICATION. THERMOSTAT 
PROVIDES a-STAOE HEATINO AND l-STAOE COOLINOl CHANOEOVER VALVE OPERATES WITH COOLINO.SUO* 
BASE PROVIDES BM.HT/-AUTCLOPP SYSTEM AND AUTOON PAN SWITCHINO. 
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!•••. «»->INr«MMAb SCNIMATie AMO T>MCAl. HOOKUP rOA «»*ti<rtTaO (M HIAT AUMA AAA^ICATION. TNtAMOtTAT 
AttOVIMt a-tTAAl MtATINA AND f-tTAOl COOLINDi CMANDBOVCA VALVC OASAATU WITH COOLINA.tUA* 
DAM AAOVIon BM.HT.-AUT0>0AA •VSTBM and AUTOON AAN tWITCHIND. 



Ala. «t-INTBANAU ICNtMATIC AND TVAICAL HOOKUA ADA Qtfti/TByaa IN HB4.T AUMA AAALICATION. THIAMOtTAT 
AAOVIDM MTAOB NIATINO AND l•STAaK COOUNOi CMANaeOVBA VALVC OACAATCS WITH COOLINO. IUA> 


DAM AAOVIDBS CM.HT/ON-OAA SVfTBM AND AUTO^N AAN BWITCHINO. 
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HEAT PUMP CIRCUITS MTH MANUAL CHANGEOVER ON COOLING 


mtiM I 
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(IXItINO COHtACft (NIGHT IIM OT TUMI HAKI ON UMNCNATUNt NIM 


FIO. 47 — INTCHNAL SCt'^t’K'ATIC AND TVmCAk HOOKUf PON QtTaS/TiySN IN HCAT PUMP Am ICATION. TMIRMOSTAT 
PROVIOIt a*S>A..l HEATINO AND l•STAOC COOLINOt MANUAL CHANQEOVCR OPCRATBS ON COOLINO. tUO- 
•AM PROVIOtt HKAT-OPP-COOL tVSTIM AND AUTO*ON PAN fWITCHINO. 




riO. 4 »-INTiRNAL SCHEMATIC AND TYPICAL HOOKUP POR QS 73 B/TSTaR IN HCAT PUMP APPLICATION. THERMOSTAT 
PROVIDES a.STAOC HEATINO AND ^STAaC COOLINOl MANUAL CHANOCOVCR OPERATES ON COOLINO. PAST 
CVCLINO STAGE a HCAT HAS ISOLATED CIRCUIT AND SEPARATE TRANSPORMCR. SUBRASC PROVIDES 
HCAT*OPP.CODL SYSTEM AND AUTO-ON PAN SWITCHING. 
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FIO. 4»-INTCIINAL SCHEMATIC AND TVmCAL HOOKUP rOR Qt?2l/T«7aR IN HEAT fUMP APPLICATION. THERMOSTAT 
PROVIDES 2>STAOS HEATING AND l-STAGE COOLINOi MANUAI CHANGEOVER OPERATES ON COOLING. PAST 
CVCLING STAGE t HEAT HAS ISOLATED CIRCUIT AND SEPARATE TRANSPORMER. EMERGENCY HEAT RELAY 
AND LIGHT ARE ENERGIZED IN EM.HT. SWITCH POSITION. SURGASf PROVIDES CM.HT..HEAT*OPP>COOL SYSTEM 
AND AUTO-ON PAN SWITCHING. 



CYCLING STAGE 3 HEAT HAS ISOLATED CIRCUIT AND SEPARATE TRANSFORMER. EMERGENCY HEAT RELAY 
AND LIGHT ARE ENERGIZED IN EM.HT. SWITCH POSITION. SUBBASE OROVIDES EM.HT-HEAT-OFP-COOL SYSTEM 
AND AUTO-ON PAN SWITCHING. 
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FIG. >1-INTKNNAC tCHlMATIC AND TVFICAL HOOKUF OF Q<TaL/TI730 IN HEAT FUMF AFFUCATION. THKMMOfTAT 
FAOVIOKS a-STAOl HEATING AND l-tTAGG COOLING! MANUAL CHANOBOVEN OFERATEE ON COOLING. SUB- 
BASE FROVIOES EM.HT.-HEAT-OFF-COOL BVSTEM AND AUTO-ON FAN SWITCHING. 
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FIG. S2-'INTBNNAL SCHEMATIC AND TVFICAL HOOKUF OF QS72L/TS72R IN HEAT FUMF AFFLICATION. THERMOSTAT 
FROVIOES 3-STAOE HEATING AND l-STAGE COOLING! MANUAL CHANGEOVER OFERATES ON COOLING. SUB- 
BASE FROVIOES EM.HT.-HEAT-OFF-COOL SYSTEM AND AUTO-ON FAN SWITCHING. 
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Fia. t»-4NTBIINAk SCHtMATIC AND TVmCAL HOOKUP OF aCTSI.yri7aA IN HKAT FUMF AFFUCATION. TMBAMOtTAT 
FAOVIOM I'lTAOB KBATINO AND MrAOC COOLINOi MANUAL. CHANOBOVBR OFBRATU ON ROOLINO. 
SUOBASB FAOVIOBS KM. HT.-HRAT*OFF>COOL tVKTKM AND AUTO*ON FAN SWITCHINO. 



FIQ. lA-INTBRNAL KCMKMATIC AND TVFICAL MOOKUF OF Qf72l./ri7aO IN HKAT FUMF AFFUCATION. THBRMOSTAT 
FROVIOBS MTAOK MBATINO AND 2>BTAOB COOLINO. SUBOASR FAOVIOBS BM. HT.4<RAT<OFF«OOI. BVSTBM 
AND AUTO^N FAN SWITCHINO. 


60 - 2116-2 
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HEAT PUMIP CmCUITt WITH AUTOMATIC CHANGEOVER ON HEATING 















^la. U^INTCRNAt. tCNIMATIC AND TVmCAk MOOKU# OA atVaR/TtUN IN HIAT RUMP Am.lCATION. THIRMOSTAT 
MOVIOn ^tTAaC HRATINO and t•STAOI COOLINOt CHANOIOVKR VALVI ORBRATU WfITH HtATINO. tUR< 
■ASC RROVIOIt ORP'COOL-AUTO'HBAT'tM.HT.tVSTIM AND AUTOKSN RAN SWITCNINa. 



RIO. st-intcrnaL schimatic and tvrical hookur or ataaK/TBaae in hrat rumr arrucation. thrrmostat 

RROVIORS l-STAOR HRATINO AND ^STAQR COOUNOt CHANOROVRR VAkVR ORRRATRS WITH HRATINO. SUB- 


BASR RROVIORS ORR-HRAT-AUTO-COOL SVSTRM AND AUTO-ON RAN tW|TCHINO. 


1 1 3 60 - 2116-2 
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FIO. ••-INTIRNAL fCHtMATIC AND TVnCAL HOOKUP OP QtTIO/TI7IC IN HKAT PUMP APPLICATION. THBKMOSTAT 
PROVIOBS MTAOB HCATINO AND I'CTAOt COOLINQi CHANOCOVKA VALVC OPCRATCS WITH HBATINO. tUO- 
■AlC PROVIOCi OPP'AUTO SVtTBM BWITCHINO AND NO PAN ftWITCHINO POR PAN CIRCUIT. 



PIO. SP-INTCRNAL iCHCMATIC AND TVPICAL HOOKUP OP Q«72N/T«72C IN HEAT PUMP APPLICATION. THERMOSTAT 
PROVIOES 2>STAOE HEATING AND l•STAOE COOLING; CHANGEOVER VALVE OPERATES WITH HEATING. SUB- 
EASE PROVIOES HEAT-OPF-COOL-EVAP. SYSTEM AND ON-AUTO FAN SWITCHING. 
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no. •O-INTIRNAL tCHKMATIC AND TVmCAI. HOOKUI* Or QOaj/TtVaA OR O IN HIAT RUMR ARRt.ieATION. THtRMO* 
STAT RROVIOKt MTAOK HIATINO AND i-STAOK COOUNOl CHANOSOVIR VAkVC ORCRATCt WITH MtATINO. 
SUMAM RROVIOKS CM.HT^AUTO^I'R SYSTEM AND AUTO-ON RAN SWITCHINO. 


60 - 2116-2 
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PRODUCT 

INFORMATION 


MODEL NO. 

H-1503-A 


FIXFLO CONTROL 

The Fmtlo differential Ihermoalal givaa poiitiv* 
on off c >nlrol for a wide range of applicbliona 
Senting collector and storage temperaturea, the 
Fikflo applies line voltage to the circulator pump 
or blower when energy la to be gained from the 
solar collector panel Power is removed when no 
more energy is to be gained 

In Domestic hot water commercial hot water, 

:p::ce heating arid swimming pool applications, 
the Fiiflo has proved itself to be of high quality 
and reliability Tne versatility of this control nas 
been demonstrated by it s use in heat recovery 
systems and as a precision thermostat Available 
features such as recirculating frost protection and 
upper temperature limit are incorporated into the 
circuitry of every control and require only the 
addition of the appropriate optional sensors Any 
number of sensors may be wired in parallel (frofit) 
or in series (upper limit) for simultaneous 
monitoring of multiple points Hysteresis is also 
incorporated into the circuitry for stability of 
operation ar>d minimisation of system cycling 

Also av<i<lable with dual parallel outlets 
(model M- 1505- A) 

SPECIFIOATIONS: 

• Power requirement 4 watts 

• Power supply regulation for stable operation on * 

line voltages from 105-130V AC 60 Ms 

• Transformer isolation from power line 1600V * 

with 

• Thermistor sense r voltage 8 3V DC Maximum whit 

short-circuit current 4 15 ma . 

• Casi 

• All sensor terminals are short-circuit overload „ « 

. . . • Moc 

protected 

• Controlled AC output 6 amps [720 wafts) at • «ih r 

,120V AC Ovcriobu protected with 6A 3AG fuse 

• Varistor line spike and lightning protection * 

• Zener diode static charge bleed-off protection at iia«T 

sensor terminals INSTi 

• Turn-on differential 16* F Turn-off Differential 3®F 

line 

• Power On li)ht entitling diode indicator volt) 





*o COa»T»o«ttM 



J 


• Neon indicato lamp showr power applied 
to output 

• Controller case durable phenolic thermoplastic 
with black anoo./ed oluminum faceplate and 
white -.poxy silkscreen lettering 

• Case dimensions 6 x 3'« x 2'* 

• Modular construction for ease of installation 
and servicing 

• Shipping weight 2 lbs 

• Applied Research Laboratories approved. 

Test #21588 



INSTALLATION: 

Pressure-sensitive foam tape mounting Plug-in 
line voltage connections Terminal screw low- 
voltage (sensor) connections 




SOLAR ENERGY DIVISION 

CONTROL SYSTEMS • RESEARCH A DEVELOPMENT 

1501 South Dixie • West Palm Beach. Florida 33401 • Phone 305 ' 659-5400 
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Spat <• Haati'ig Ootn^slu \A/ati*r ftcating 
MdtkB Up Air f4«ating l'ro(•<^^ t^dlr*r Hpdting 





A‘,M M««l » 



'>p.n <• HtMlini) Ooiiir'slii W.ili'i HiMting 
Vr'fitil.lliun All MiMting 



forced Air Spiirr Me.itini) Pool \A/Hter Meriting 
Oomestif Vi/.llei He.itirig 


SOLAF^ 

CORPORATION 
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The Solar Air Heating Syc i 


TN SoUfon soUf h««(ing lytttm it marMttd 
t^rouo^ou( tht U S By loctt tfittnOutort and daJart 
«rfto art «f H ttlaWithad in ID# H\MC MMtultry Tht 
SoiafOft ditlnbotort mamlain a compMt itock ot 
Sntaron aquipirani Tha ditlnbulort. wfto alto handit 
maior Brandt ot haaiing and air condrtiontng 
•quipmtnt «orti aiitn dtaltrt «l^o art HWkC inttaNmg 
conUKtBTt Tha 'l.y.'.ron daaltfi art tttabhthtd and 
itliaBlt contractof * «ho art lamHiar wth mtlaNmg 
htating tquipmtnt and attooaltd ductwort Both .Dt 
dittriBulort and dtaltrt art thoroughly !■ aintr' By 


Solaron m an atptctt ol tolar htatmg dttign 
tgmpmtni application and mtlaliation So>aron 
tnginttrt and titM ttrvictmtn tupport tht diMriBiitort 
and dtaltrt at rartuirtd and promda on vtt a»tiit.inct 

Tht Solaron colltclor air handitr and conlroli^r 
and ntctttary ductwork it inMaNtd By the HVAC 
contractor Tht gtnaral contractor utuaiiy buildt tht 
htat itoragt container The tyttem it then te< led 
through alt ol the operating modet and thnn iiqhly 
chtclitd tor proper operation 
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SOLARON DOMESTIC WATER HEATING SVt . r.‘ 

The Solaron Oomaatic MMar Haelar Sytlam eivoNtt a vary simple 
oparatng cyda Solar anargy it c o tadail By tha loulh lacmg cotccioi 1 
Air « orculaM by the heat tichangt unt t vAiare the tolar energy it 
tranalarrad to Bw water bamg orciiiaM by lha domeibc waitr ctrcuiaimo 
pump S Solar haalad water a conhnuoiialy cirailalad mio the storage 
tank A aa long ai the Solaron control unK mikcatai that tolar anargy it 
avaNaMa at Pa cobactort 1 and unM tank tamparaiurt m lha ttoraga 
tank 9 raachat 160 dagraaa f Whan hot water « raqwrad water it drawn 
from the c o nvanbonal domaabc hot watar heater 4 and prahaatad wa 
tar w drawn from tha Poraga lank 9 mo Pa c o nvanbonal domaatic water 
haalar 


I l/i'jr!’ 'vl> >'AirF 'J 
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Th* h*ii sloiig* unit musi b* bmll ind 
insliHed by lb* Iik^iI ronliidni to ‘lOliion sijndiid 
diiwmqs i«d sp*citi(ilions (iinlii 1 SoUion lot i 
UW ol tb*sr specs 



'■nUiim tiinvn)*' 4 ' lindiii! liCtoiy 
(ii* 4 ss*mbi*t 1 411 l■.4llllll"g 'inii miiuding i binA*i 
jnd ninloi dnyen diiiipeis A *()iiilr dimpri piii 
IS Iuinisb*i1 Ini iiUHiiilinq in II • duel sysl*m ii * 
biikdi fU d4'>ni*isi 

A tyiii. il iiisl4ll.ition lot lb* 411 biiidkng umt 
n*ii lb* iu .ikiiy ImsiIi'I iiid hril stoiige is sbo*n 
III lb* (iriifiiil Syslfiti IVsf iiptMUi iup|)*i lefll lb* 
ill bindin Ciii b* mnunlrd eilhei vrrtiCillv 01 
bnii/onlilly ind yyilM piop*i niienlilioii ind 
rlriiinir to in nvr ill i imnn ling duds Antboul 
inlrilnnu* 


1b* iuiunubc Irmpeuluir control umt is 
in. Iiided is piil ol Ibe SoUion system The 
nintfoUei bindl?s iH ol tbe opeiitiorul modes imbicb 
iif sboyyii m lb* sebemgbes on pjge ? The 
lonif 0 ( 1*1 op*'iles th* soUi side of tbe system end 
lies into i ? st.ige tbeimoslet lo piovide solar and or 
iuaihary Deal to tbe space as leguned Tbe standard 
ronliollei ran be modilied (mntb Solaioo baidnvaiei 
In combine «nlb heal pumps or olbei types ol 
auiihary brabng systems Solaron can provide 
technical assistance to design specuil contioMers lor 
•argr protects or special appheabons 
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Of OVIHAUfflOOUCIINPlACI 


A diiWMig o( i} lyptcj* NiMjH^tion i-. %h(iwii ti) iIr' k(t I Hr loNrclofS cjn be 
ytih<{Hkl 41 ihown m m iHiy ol (tie (.(MilmuiJliim-. siiuwti un p>tye .* typtcel 
(Uiflefifli Airjyn DuetotbeHolafoninteiiuiniintliikbny tetltmqueu e e<rlloi« 
iiom one pam*! to jrioWter eHemjHyi tbe mid £o.ir-etl«Hn tif mmmwed 
4*. •.Mown above u e «ir mW and one milie; Md « (um !• iv. ti i !his 
Iwtumjm' tedute*. MehJ labor and lead-, lo to n nn'm.' a) 

CONI A(:l S(H AHON 10 UBIAIN SY‘>I| M SOfl MAIIl <. MIOWIMf MOW fO 
( OMOINI MHAfIMf AIINOWITM 

• Me.dng A ait i nnddiomiK) 

• Meal fHimpi 

• V A V syMeins 

• Multiple /ones 

• C'tHes-. w.ilei Mealing 


• Make up an Mealing 

• l‘ime‘'. an MIg drying 

• ‘.wnii (Kinl watei hig 

• imliiMiial A agni nlluial 
Mealiig 


cr (OMI'ONINIs I'AHIS 

I u/ri) r.t)«rt 

I 4tP 



Aip 4 

MM All tlo«>i Htio itMiMMi 
iMMil Hi« JtiMM M >'• 



l«oi 

Ihr Solaion i.olai uilln tin is an advanted 
type ol an air heating Hal plale eullerlui Our 
eidiisive inleriial inaniloklirHi allows IMe Holaion 
coltedoi lo he coiigilelelv inodulai I acloiy 
preasseinbled roHertnr panels aie plugged into earli 
other wilM a minirnum ol iiisl.illatmn Mme Air inlets 
and outlets are Mekt ciil into each eoHeetoi aitay as 
lequirrd f Me Solaron solar coHeclot is designed lor 
irislall.ition un any sliucUitaHy sound sutlace siirli 
as a root wall or sfrecially m.ide supports 

The Solaron solar collertor Mas the loilowing 
general consiruction diaracleiislics 

Mwibtf 7H gauge steel with pnirel.tin enamel 
coating 

Glutiii Two 'i' sealed special low iron tempered 
glass panels with a long Me tPOM perimeter 
gasket Olass plate can be easily removed lor 
service or repl.iccmenl 

Pm to gauge steel lully msulaled with 3^4” 

fiberglass bait Painted enlernal suitaces 

CMMdMMPerti: Unique Mange conliguialion 
per nuts ligbt air seal automaticaily as 
modules ate installed 

Ca# Strip Painted steel designed lo provide weather 
seal between panels 



The use ut (M'btiles m Ihi- Meal storage unit is 
IMrIiculaily elledive willi an an i iiuil.ilinq solai 
healing system the (lebble tied maintains a sleep 
lemiieialuie stialiticatUHi g e lint on top and r ukt on 
llie bottom' T tiis .iHows .m lo Me piovided at the 
tiighesl availabM 'emperaliiie hi Itie Mealed space 
Mum IMe tigr ol llii' iH’bble tied It also allows an to 
letiiin liom Itie bni'om ol the Med In ttie collectoi al 
essiMliallv KHmi lempeiatine this ensures 
m.uimuin etticiency ot solar Meat t olleclioii and 
di'tiveiy 


OrnHUM tTOflAQI im-. 

W to N FT* A«ct y«i Tt> CMMUl 



FT>IMMn>GMir 

The heat storage unit must be built and 
installed by the local contractor to Solaron standard 
drawings am) specifications Contact Solaron tor a 
copy ol these specs 
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Sul.iron provides a *;tandaid factory 
pieassembled an handling unil induding a blower 
,ind motor driven dampers A -epaiale damper pair 
IS lurmsMed ten mounting in lh« duct system (i e 
backdratt dampers) 

A lyoual installation lor the an handling unit 
near the au -iliary hcatoi and heat storage, is shown 
in the General System Description (upper left) The 
air handler can be nniunted ather verlically or 
hori;onlally and with proper orientation and 
clearance lo lecwve all connecting ducts without 
inter1er«\cc 


The auiomalic temperature control unit is 
in Juded as pari ot the Solaron system The 
controller handles all ot the operational modes which 
are shown in the schematics on page 2 The 
controller operates the solar side ol the system and 
ties into a 2 stage thermostat to provide solar and or 
auiikary heat to the space as required The standard 
controller can be modified (with Solaron hardware) 
combine with heat pumps or other types of 
auwkary healing systems Solaron can provide 
technical assistance to design special controllers Tor 
large p/oiects or special appkeabons 
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Of OVIRAU PROOUCI IN WACI 


Comparison of various types of soUr fwJtHiQ aysttfns can onfy tM don# proptrfy it ttif #nlir# soUi sysMm is tvilualwf 
over an entitti h«j6ng season CoMector tfliCMncy is an milantaneous porni m Urn# mMturemfM and w no! a vafcd 
parameter to evakiare the solar sysitm performance The ideal siluaeon Ic. i solar system is to keep the Ituid mlef 
temper alure to the colltcioi as In* as possibte and have a high usuaMe lemperHure lor space heating Thar etor e Ihe 
Ideal solar system has heat strahhtd in the storage unri An ait total system using rocks at the Itwcmal storage 
ptovM)cs this stratification Therefore Ihe mlef lempeialure to an nr collector is typically 70'S erhera the kgoid 
collecloi inlet temperature is DOT 

e 

^ . I«(M. m U,(T. T.l) - 8’U 

* M * Day 

I gams ] | losses | 

T*o collectors of similar const fucfion can be compared using Ihe performance erjuakon When Ihe average collecf or 
mlef lemperafure iT | is used the kquid sys'emt produce almost the same heat output at the art systerri 


AIR 0 

A 

ItOlllD O' 

A 


0 69(13001 (0 7M (C 8) (Tl‘ 40’l| 139 BTU 

Tis Dev 

0 90((30P' (0 /S) I0 8M1S* 40)| 138 B’U 

FHOay 


Hovover this is still an instantaneous point in time measurement which doesn t lake mto account the tact that 
the an system *iH typically colled tor longer permds of Imte and therefore dekver mote total heat output When 
these systems are evaluated over an entire season the results ate as reported by the C S U report #C00 
?fr68 I Because of the slralilicatioi the temfrerature of the an returning lo the coUector from the bottom 
ol storage is always near room temper aturi Thus Ihe an r ofleclor can dehver useful heal from ear.y morning lo 
late afternoon Ihe liquid syslenv starts up later m ilie morntng and shuts off earlier m Ihe afternoon 
Therefore when sysrum pertornutia’ is evafuiifed over an entire season i! shows that AIR io/ar systems aefna/fy 
iJOOiKV more inMe erwigy than hquid systems t'le C S IJ tests report that the atr solar system dekvered 
considerably more heal output than the same sited liquid system nghi nest lo i! 

*H»* IliVIn Ji'S Wm*»C HH A 'Ml h4 i* 'M » r */#u"‘MI> ‘"VLt< . .KI«ll'i% 


I Solar i'oitpt iur Area Ihe roiiectoi area can be de 
leimmed by using the Solaron tlonveisinn lartois 
shown to R'l' light iht' design heat kiss is di 
vided by Ihe S C I lo yet ft- ol lollerloi 
Hetommendalions Annual luel savings 'or 
spate healing shou'd equal 30“o lo 70“., Annual 
fuel savings fci ipplications with a more uniform 
load In'oughoul Ihe year ran be higher than 70"., 

? All How Rale <’ SDM lo I SCI M per 't- ol solai 
folletloi area Contact Solaion loi stienal appkra 
lions such as make up an healing outside aii 
healing for drying or induslnai oi agiicuiliii,al pm 
cess healing 

3 Meal Sloiage Si/e ' i lo H It' mck per ft-' ol solai 
collecloi aiea Rotk si/e H lo i ' ; diamete' 

SELECTION EXAMPLF. 

Given that A commeirial boildmg with ,i design he.tl 
loss 136 800 BUI HR Ihe lot alion is Denver (,ol 
oi.ido and the desired amui.il luel savings is W'., 

1 Collecloi Area iDes gn heat loss) iS C 1 1 
136 800 1 1 71 1 800 tU collecloi 

? noWRa’e (?SCfMpei IM (Collecloi Area I 

i?l ■ (800) 1600 SCTM 

3 He.il Sloiage Unit i'? ft' lork per It-') • iCol 
lerloiAieai I'li ■ i800 i 400tl'iock 


T sample I’loietl al 40 N latitude SOO It'' Collector 
Area 

1 It Onentalion is ?0 to the West The lefabve rol 
Icdoi atea tequired lo piovide Ihe same annual 
fuel s.ivings as a system at due South is appiosi 
inalely 1 IW limes ttie calaikiled (ollocloi area 
I MM I ■ iSOOi 

Dll' optimum coilectni lilt would he Ih to Sh 
ii e 1 *> to I tSi 

It ttie cokerlors wive ,il a till of 16 P e i 6i ttie 
leUlive collecloi area required would tie I (M 
‘i(X)t|' ‘itSfi II both conditions ex^l tie .'0 
West A 3S till) the cofiectinn would be d 04) 
( 1 03 K)l 6 16 6 tt' 

«*, 



i»L 

iMwaiv*! 


T M 

SOLARON CORPORATION 
300 GALLERIA TOWER 
720 SOUTH COLORADO BLVD. 
DENVER. CO B0222 
(303) >59-0101 
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Modules that stack up as the versatile 
cost savers youVe been looking for. 


C«mcr Km brought the modular cookn^ heating syetem 
concept to residential, apartment, and small commercial 
installations Field assembled units offer some important 
advantages to builders and developers. New accuracy in 
equipment selection, more unit flex'bility, closer cost con- 
trol, and greater customer satisfaction once the job is 
finished. 

The component that makes it all possible is Gamer's 
Model 40FS fan nxxlule It's another nrst for Garner. 

Match the Model 40FS with any of the fully compatible 28 
Series slab type evaporator coils to assemble a tan coil unit 
with up to 60,000 Btuh cooling capacity. Most of the coils 
can be used for cooling only or heat pump duty Or if you 
want the nx>st compact clectnc furnace you eve. saw, com- 
bine the Model 40FS with a specially designed electric 


heater, available m sizes to 30 kw Or stack all 3 together. . . 
coil, tan, and heater module, and you have a complete, 
compact cooling heating unit You 11 like the custom-built 
look of the finished unit And each unit’s performance 
nr\aiches its good looks. 

Flexibility IS a bn advantage of these modular units. They 
can be assembled tor upflow, downflow, or Horizontal appli- 
cations. . .easily arwi simply. This extra measure of flexibility 
means greater freedom m system design. . greater econ- 
omy tor the buildet or developer. 

Any of the Model 40FS modular uruts — fan-coil, electnc 
furnace, or cooling' heating system — can be counted on as 
space savers. They're designed to be tucked away in a 
corner, closet, attic, basement, or other convenient spot, 
and to provide complete service access from the front. 


the fan module. . . 



• Three sizes available Model 40F Si 60 has 
a dm range from 1000 to ISCO, 40FS2C0 
from 1500 to 2000 dm and 40FS220 tro.Ti 
1500 to 2500 dm. 

• Multi speed, direct dnve blower motor 
with built in speed selection receptacle tor 
easy, plug in adiustment ot airflow lor 
specific coolir>g and heating requirements 

• Fully insulated around the blower and 
on all 4 sides keeps operating sound level 
low as required in today's homes, apart 
ments, artd many small commercial estab- 
lishments such as offices and shops. 

• Reversible hiter rack with permanent type 
filter IS standard On most unit assemblies 
the filter section can be installed with its duct 
connection flanges mside or outside unit 

• Accessory cooling control kit installs 
inside 40FS tan module Completely assem 
bled and wired cooling controls include a 
40 va low voltage transformer, tan relay, 
wiring connectors Kit is required on 230 
volt cooling only units 

• Accessory return air plenum for side 
return air inlet 

• Accessory downflow support angles for 
Model 40FS416 (universal type) heaters 

• Accessory fan deck package tor cooling 
only applications with universal heaters 


the coils. . . 



Three models 28\''Q,HQ.TQ nominal 
capacities Jo, (XX) to 60 000 Btuh. Model 
28VQ.HQ for cooling or heal pump system, 
28TQ used with J8TQ two speed heal pump 

• Slab type, all aluminum coil construction 

insulated casings 

• Compatible Fitting suction and flare liquid 
line fittings Ex'ernaliy located tor fast instal 
lation It takes only a uTench to connect 
refnoeiant piping. 

• AccuRater'* refrigerant f>ow control ad- 
lusts the coding or heat pump system for 
optimum cooling heating (in heat pump 
systems) and dehumidityirg 

• Coil fin design and a large, lieavy duty 
condensate pants) slanted to proinote fast 
diainage and eliminate moisture run off 
problems 

-• • Model 28VQ lor upflow or downflow 
28HQ used horizontally only Model 28TQ 
IS equipped with double dram pans whic.S 
permit them to be used m upflow, downflow 
or horizontal applications (See Application, 
page 8. for downflow i Horizontal 28TQ in- 
stallations require 28TQ accessory con- 
densate collector kit 


the heater module. . . 



208 240 V, 1 and 3 ph, 60 Hz Sizes to 
30 kw Use all 40FS heater models m 
cooling electric heating systems The 40FQ 
heaters are designed especially for heat 
pump systems The 38H(^ heaters are de 
signed tor use with 28HQ dual compiessor 
systems. 

• Module contains controls for cooling and 
heating including indoor far< relay 

• 24 V transtormer (40 va), bO va on 40FQ 
and 40FS< 16320, 330 and 500 models 

• Branch circuit protection as required by 
National Electrical Code UL listed. 


• Internal fusing standard on units above 
10 kw (and on 500 stzes only) 

• Sequencing of heater elements in 5 kw 
increments with time delay between steps 

• Two stage operation on larger units 

• Overtemperature limit switches with 
automatic reset Auxiliary overtemperature 
fuse links provide back up protection 

• Heater enclosure is completely insulated 


• Convenient front entry tor power and 
low-voltage wiring 


• Optional circuit breaker heater models 


“*'<1 


NOTE: Sm outdoor condensing unit. 
Of heal pump llteraluie for Carrier 
approved system* and ARI certified 


rstmg*. , ’ 


s •.at - sUa4il 


123 







. . .2Uid the arrangement 
flexibility they provide 


irOTER 

lOM* 


UQUIO UNE / 

SUCTION LINE 


important W^«n any tan coil 11 installed over a lini»h«d ceiling and or 
living area an aumiiaiy sheet metal condensate pan should be installed 
uridei the entire unit 


"Ensure piping does not niertere witn iiit»' 'emoval 
NOTE Wirino ana piping shown are general guides only 
They are not intended tor a spectic nitaiiation 


TYPICAL SYSTEM CONTROL WIRING LSING INDOOR SECTION CONTROL CIRCLUT (24- V) TRANSFORMER 

TM tewoiTaT iNO< oe sECT’io«> Ou oooe ^t .Ton Winng necessary tor cooling without heating 

. ■ _______ Add to cooling wiring tor cooling with one-stage heating 

r — — — Add to cooling With one-stage heating Wiring (or cooling 

— with 2 -stage heatmg 
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FAN SECTION DATA 


Physical data 
and dimensions 

40FS fan section 


i’HOtt WL NC 



*Fiii«f M«ogvs may t>a ravetsao lo provoa aitarnal S ti m duct con- 
naction tianga 


40FS return air plenum 

(Solid sides and bottom) 



•u»* 40FS900M1 tor 40FS160 J»*ambi.a» 40FS900191 (or 
40FS200 and 40FS220 a»yambii#s 


( 


•VL F Ai'rF i' 
H (.A \i n-. 


Airflow 

Cartiliad dimansion drawings avaiiabia on raquesi 


UNIT 

40FS1S0 Aortaoo 

40SM20! 

Oe*AAriNO WT (N) 

1 so 6S 

72 

fAN 1 

Apm. SO-Hi |3-apaad> 

Aif OiacAarsa 1 

Nem«i«al Ctm 

esc Motor - Hp 1 

1 Cantrifugai — Oiroci Onva 

800 to 1100 

1 Upfiow — Downflow — Horitoniai 
1 12S0 1 17S0 1 2000 

1 1 2 1 3 4 1 1 

OIMCNSIONS IH in ) 
larygth A 

Width ■ 

Harpht C 

1 9 3> 16 1 2 0-11 16 

MO-1 16 
1 75 16 

OuCf ihllY |ft-M 1 

0 

i 

1 7-6 16 1 1 11-1r15 

1-7 

DUCT OUTLIT (tt in 1 

r 

a 

1 17 6 

0- 9-7 6 

rilTfAll-in thiclil* 
No 

S«(o (in 1 

1 

21a20-3 4| 2U24-1 4 


^SC - Par manani Split Capacitor 

*40fS units factory oquippad witn parmanam filtar and ravaraibia 
rack with S 8'in duct connaction tianga 


Accessory electric heater 

(All ;)8HQ. 40FS, 40FQ Models except 40FS916320, 
and 40FS9 16500 EH, GM and HV Senes) 



CONTSOC WiftlNO X0Slf,lg.2f 


Accessory electric heater 

(40FS916320 and 500 EH. GM and HV Universal 
Series) 



Physical data and dimensions (cont) 


HEIGHT DIMENSIONS OF ASSEMBLED UNITS 


MOOUIAN UNIT AMIMtUf S 

1^. ‘ , TOrM HfK3Hrtl«»^«n^» i 

Cooiihf and Hsattng Unit 

Airfloya 


UpOow 

lor Honsoniallt 

Down flow 



Cod 

fan Saclion 

Elaciric Haaia* 

2tHQ03S020 

2aVQ036O2O 

** 

- 

4OFSI0O 

■iOFS FU9I0 
38HQ9000** 

3 1113 19 

4. 0 7 '19 

2SHQ042030 

2SHQ04«0J0 

28VQ042030 

28Va0«203O 

2BTQ042 

- 

4OFS10O 

40FS FQ9I0 
38MQ9000** 

4 9 7 18 

4 7 18 

2SHQ042020 

2BHQ04«020 

28VQ042020 

2avQ048020 


380X030 

280X042 

' 4OFS9'0 92O 

40FS200 1 40FQ920 

I 38MQ900f 

4 S'ftiie 
4 0-3-8M 

4 39' 10 

5 0 3 8tf 

2tHQ060020 

28VQ060020 

28TQ060 

- 

! 4OFS916 920 

40FS200 220 t 40FQ920 

1 J0MQ9OOr* 

4. 7 718 

4 9 1 18 

2SH0036020 

28VQ03e020 

- 

- 

4OFS10O 

3 3 9 18 

3- 4 3 10 

2»HQ042030 

2eHQ04«030 

mmm 

- 

- 

40FSI60 

- 

3 '0-1 4 

3-10 7 8 

28Ha042020 

28HQO48020 

■na 

_ 

- 

40FS200 

-■ 

3 7 19 

3 7 3 4 

28HQ080020 

2SVQ0e0020 


- 

40FS200 220 

- 

3113 19 1 311319 


- 


- 

40FS160 

■iCr i FL1916 
38Ma')i)00” 

2-4 3. '9 

— 



- 

- 

j 40fS300 220 

4i>S9lf) 920 
4OFu)20 
jfiHQ9001 •• 


‘Toiai haighi may vary alighily Japanding on alacuic haaiar modal oied 
'Length dimaniion ol aatambliaa in iha ho'ironial potition a>a tama height 
dimaniion at uniia aaMmblad loi uollow airflow 
;Aii height limanaions irtcluda 40FS idtar tecuon 


•rpor use w'th J8H022 7 and 23d on'y 

'f’o a hei^ 1 - ir)( 2HUX con with fan aaction and aiactric haatar 

NOffc J'JO L’JO denotas dimensional vatiation within 2BHO ' VQ moduli Rafar 

10 28HO VQ iiiaiaiui* lo' »*act oimennoni 


Performance data 


FAN PERFORMANCE 


UNIT 

cn* 

SAN aseeo 

HtaN 

^ 1 

Lmiw 

Caiamsi Sialic Ptcaaurv fin. nrgi* 

4OFS180 

looo' 

1100 

1200 

1300 

1400 

1500 

93 

84 

75 

64 

89 

79 

66 

49 

82 

69 

4S 

4OFS20O 

1500 

1900 

1700 

1800 

1900 

2000 

99 

92 

84 

75 

66 

. 

67 

79 

69 

■36 

42 

59 

39 


1500 

- 

- 

1 20 


1900 



' \ y 


1700 


1 39 

99 


1800 

1 48 

1 31 

84 


1900 

1 44 

1 23 

- 

40FS220 

2000 

1 39 

1 14 



2100 

1 35 

1 04 



2200 

1 30 

92 

— 


2300 

1 24 

76 

— 


2400 

' ia 


— 


2500 

t 1 \ 

1 a. ■ j 

, .—I 



Eilernal italic praiiurat shown include a deduction for factory tuoo'ied 'ilia' 
013 m wgi SuOtraci lost lor cooling coil and <>i aieciric haatar to obtain avail 
jp e s'aiic praSSura lor air distribution ivitem at 'squirad dm (Refai to 28V0 
mQ TQ hroduct Litaraiura for coil loss i 


ELECI RIC HEATER STATIC PRESSURE DROP 
(Scandard Models 38HQ9000, 9001; 40FS916, 920300; 
40FQ916. 920; Universal 40FS916500) 


, CFNT 


' HCATEN KW 924<IIS 

4, r 


10 f iBi [ ao 



PpMcwm Drop (ini npgr 

1 . .... .. -.i 

1000 

09 

09 

10 

1 1 

12 

12 

1100 

! t 

12 

13 

14 

15 

16 

1200 

14 

14 

18 

1 7 

18 

19 

1300 

16 

' 7 

19 

20 

22 

23 

1400 

19 

20 

22 

23 

25 

27 

1500 

22 

23 

26 

26 

28 

31 

1600 

25 

26 

28 

29 

32 

34 

1700 

28 

29 

31 

33 

36 

19 

1800 


33 

35 

37 

39 

43 

1900 

36 

36 

39 

41 

43 

47 

2000 

39 

40 

43 

45 

48 

62 

2100 

43 

44 

47 

49 

53 

57 

2200 

48 

50 

52 

64 

59 

63 

2300 

54 

66 

69 

61 

66 

71 


ELECTRIC HEATER STATIC PRESSURE DROP 
(Universal Models* 40FS916320 and 40F5916330) 


cm 

. ■ 

‘ NSATEN ION IS> 240 


8 

10 


20* 


INiaaaiiie Orop (Iik yas^ 


1000 

-3 

16 

16 

17 

1 100 

17 

20 

20 

21 

1 200 

20 

23 

24 

25 

1300 

23 

27 

28 

30 

1400 

26 

31 

32 

34 

1500 

30 

36 

37 

35 

1600 

33 

40 

41 

44 

1700 

37 

44 

46 

49 

1800 

41 

4B 

51 

64 

1900 

4t) 

54 

56 

59 

2000 

50 

59 

37 

66 

2100 

54 

65 

69 

73 

2200 

60 

73 

78 

86 


/ <2 ^ 


Pressure or:>gs showr vire lur 1 phats natftrs Fof 3 phats univ^r 

heaters use pressure orop listed tor standard 40fS' FC heaiert at raquirad 
Kw and Cfm 















































Electrical data 


HEATER ELECTRICAL DATA AND USAGE 
































































































































































































































































-* HEATER ELECTRICAL DATA AND USAGE (Coni) 



IT'^j-staga slactnc heatets Rema ning neaiets aia singl** 

- »iag« 

CB — Circuit Braakar 

'Circuit breakar models All remaining models over 10 k.w are .n 
ternallv lusad 

tCopper wire sizas based on 75 C, ail other ^opper wire sizes based 
on 60 C Coppar wee is prelerable 

{Copper wire rated at 75 C and no larger than 00 size most be used 
••Use fuses only on 40fS9l6300 OL DX EH 40FQ91G010 020 
40FQ920060 and 40FS920300 6H units 


rtStondarO heater models that require 2 line power circuits Add 
accessory conversion lug set for single power circuit operation 

notes' 

1 Heater models 40FQ916 40FQ920 and 40FS916320 equipped 
with 60'va control circuit transformer Remaining neater mooels 
have 40 va transformer 

2 Field selected wire sizes must not create a voltage drop between 
power source and unit m excess of 2% of unit rated voltage 
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Electrical data (cont) 


FAN SECTION DATA 


f 

MODEL 

VOLTS 

QFgfIVOLT 

' FIA 

MCA 

Mm 

Min 

40FS160 




39 

44 

40FS200 

208 230 

293 

197 

49 

96 

40FS220 





99 

69 


FLA — Pull Load Amps 

MCA — Minimum Circuit Ampt 

NOTES 

1 Uia data m labia lor cooling only uniti Saa Eiactnc Haaiar Data 
and Utaga labla lor naai<ng only unit or haaimg cooling unit data 
Whan Ian taction n aquippad yyith haatar fan motor lina powar it 
suppliad from haatar Ima powar circuit 

2 Control circuit voltaga it 24 voitt on all unitt Accattory cooling 
control kit. raquirad lor cooling only unitt. it aquippad with 40 va 
trantformar Trantformar hat adaquaia capacity to carry con- 
danting unit load 


Guide specifications 

Furnish and install fan seotionfs) equipped with 

(direct expansion cooling coil) (electric heater) in the loca- 
tio’' and manner shown or the plan Assembled unit shall 
operate properly m tupflow) i horizontal), (downflow) posi- 
tion and IS to be installed with ductwork. Total cooling 

capacity shall be Btuh or greater with cfm air 

entering cooling coil Heating capacity shall be Btuh 

at volts or greater with kw electric heater. 

Fan section enclosure shall be insulated and constructed 
of galvanneal steel, bondenzed and finished with baked 
enamel. The multi'jpeed fan motor shall be factory lubri- 
cated, Save interna! overload protection and be resiliently 

mounted. The fan shall deliver cfm with in wg 

exterenal static pressure operating at tan speed. The 

tan motor shall not exceed horsepower. Fan-motor 

assembly shall slide out for service. Reversible filter ra<"k 
shall have duct connection flanges and be equipped with 
permanent-type filter that slides out for maintenance 
Cooling coil shall be constructed witfi aluminum plate fins 
mechanically bonded to nonferrous tubing with all joints 


Application 

All 40FS units with accessory electric heaters are suitable 
for installation with 0-in. cicararKe from heater cabinet, 
discharge plenum and ductwork to combustible materials 
with the following exceptions. When using 40FS920300PA 
(30 kw); all 40FQ models; 40FS9 16320, ( 1 1 to 20 kw) and all 
40FS916500 models with 40FS200 fan section, and 
40FS9165(X) (25 and 30 kw) with 40FS160 fan section, mam 
tarn a 1-in. minimum clearance between discharge plenum 
and ductwork to combustible materials tor a distance of 
36 in. from unit (0-in. clearance to heater cabinet still per 
missible.) See 40FS Installation Instructions for details 
Refer to Electrical Data table in this booklet *or minimum fan 
speed required for safe electric heater operation. 

Fan section, coil and electric heater are tested and 
approved for installation in unconditioned space per ARI 
Standards (80 F db, 75 F wb indoor temperature, 80 F db 
outdoor temperature). Insulate supply and return af duct 
work in unconditioned space. 

Sound — For acoustical treatment of ductwork, see 40FS 
Installation, Start-Up and Service Instructions 
Downflow ~ Under prolonged high humidity conditions, 
coil eliminator plates may be required on downflow 
applications. 


brazed. Coils shall have a factory-installed refrigerant 
metering device and be equipped with refrigerant line 
fittings which permit mechanical connections Coii casing 
shall be insulated and constructed of galvanneai steel, 
bondenzed and finished with baked enamel. 

Electric heater enclosure shall be insulated and have larve 
front service access door. Heating elements shall be 
sequenced on and off in 5 kw increments. The 40FS models 
over 15 kw shall be wired for 2-stage operation. Heater shall 
be equipped with both thermal and current overload 
devices, and the required heating and cooling system 
controls, including (40-va) (60-va) control circuit 24-v 
tran.sformer 

Maximum dimensions: length in., width in., 

height inches. 

-►Accessories shall include (Cooling Control Kit), (Heater 
Spacer Plate), (Return Air Plenum), (Air Cleaner), 
(Humidity Control Kit). 
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